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TI Sales Offices 


ALABAMA: Huntsville, 500 Wynn Drive, Suite 514, Huntsville, 
AL 35805, (205) 837-7530. 


ARIZONA: Phoenix, P.O. Box 35160, 8102 N. 23rd Ave., Suite 
A, Phoenix, AZ 85069, (602) 249-1313. 


CALIFORNIA: €! Segundo, 831 S. Douglas St., £1 Segundo. CA 
90245, (213) 973-2571; Irvine, 17620 Fitch, Irvine, CA 92714, 
714) 545-5210; Sacramento, 1900 Point West Way. Suite 171, 
acramento, CA 95815, (916) 929-1521; San Diag. 4333 View 
Ridge Ave., Suite B., San Diego, CA 92123, (714) 278-9600: 
Sunnyvale, P.0. Box 9064, 776 Palomar Ave., Sunnyvale, CA 
94086, (408) 732-1840. 


COLORADO: Denver, 9725 E. Hampden St., Suite 301, Denver, 
CO 80231, (303) 695-2800. 


CONNECTICUT: Wallingford, 9 Barnes Industrial Park Rd., 
Reqtes,jridustiial Park, Wallingford, CT 06492, (203) 


FLORIDA: Clearwater, 2280 U.S. Hwy. 19 N., Suite 232, Clear- 
water, FL 33515, (813) 325-1861: Ft. Lauderdale, 2765 N.W. 
62nd St., Ft. Lauderdale, FL 33909, (305) 973-8502: Winter 
ae ag Lee Rd., Suite 115, Winter Park, FL 32789, (305) 


GEORGIA: Atlanta, 3300 Northeast Expy., Building 9, Atlanta. 
GA 30341, (404) 452-4600. 


ILLINOIS: Arlington by He 515 W. Algonquin, Arlington 
Heights, IL 60005, (312) 640-2934. 


INDIANA: Ft. Wayne, 2020 Inwood Dr., Ft. Wayne, IN 46805, 
(219) 424-5174: Indianapolis, 2346 S. Lynhurst, Suite J-400, 
indianapolis, IN 46241, (317) 248-8555. 


MARYLAND: Baltimore 1 Rutherford Pl., 7133 Rutherford Rad., 
Baltimore, MD 21207, (301) 944-8600. 


MASSACHUSETTS: Waltham, 504 Totten Pond Rd., Waltham, 
MA 02154, (617) 890-7400. 


MICHIGAN: Southfield, Central Park Plaza, 26211 Central Park 
Blvd., Suite 215, Southfield, M! 48076, (313) 353-0830. 


MINNESOTA: Edina, 7625 Parklawn, Edina, MN 55435, (612) 
830-1600. 


MISSOURI: Kansas City, 8080 Ward Pkwy., Kansas City, MO 
64114, oie 523-2500: St. Louis, 11861 Westline, Industrial 
Line Drive, St. Louis, MO 63141, (314) 569-7600. 


NEW JERSEY: Clark, 292 Terminal Ave. West, Clark, NJ 
07066, (201) 574-9800. 


NEW MEXICO: Albuquerque, 5907 Alice NSE, Suite E, Albu- 
querque, NM 87110, (505) 265-8491. 


NEW YORK: East Syracuse, 6700 Old Ccllamer Rd., East Syr- 
acuse, NY 13057, (315) 463-9291: Endicott, 112 Nanticoke 
Ave., P.O. Box 618, Endicott, NY 13760, a 754-3900; 
Melville, 1 Huntington Guadrangle Suite 3C10, PO. Box 2936, 
Melville, NY 11747, (516) 454-6600, Poughkeepsie, 201 South 
Ave., Poughkeepsie, NY 12601, (914) 473-2900: Rochester, 
1210 Jefferson Rd., Rochester, NY 14623, (716) 424-5400. 


NORTH CAROLINA: Charlotte, 8 Woodlawn Green, Woodlawn 
Rd., Charlotte, NC 28210, (704) 527-0930. 


OHIO: Beachwood, 23408 Commerce Park Rd.. Beachwood, 
OH 44122, (216) 464-6100, Dayton, Kin ay Bldg., 4124 
Linden Ave., Dayton, OH 45432. (513) 258-3877. 


TI Distributors 


ALABAMA: Huntsville, Hall-Mark (205) 837-8700. 


ARIZONA: Phoenlx, Kierulff Electronics (602) 243-4101; R.V. 
Weatherford (602) 272-7144; Tempe, Marshall Industries 
(602) 968-6181; Tucson, Kierulff (602) 624-9986. 


CALIFORNIA: Anaheim, R.V. Weatherford (714) 634-9600; 
Canoga Park, Marshall Industries (213) 999-5001; 
Chatsworth, JACO (213) 998-2200; Costa Mesa, Tl ond 
ay 979-5391, El Monte, Marshal! Industries (213) \- 

141: El Segundo, Tl Supply (213) 973-5150; Glendale, R.V. 
Weatherford ee 849-3451; Goleta, RPS (805) 964-6823: 
Irvine, JACO (714) 540-5600; Marshall Industries (714) 
556-6400; Los Angeles, Kierulff Electronics (213) 725-0325; 
RPS (213) 748-1271; Palo Alto, Kierulff Electronics (415) 
968-6292; Pomona, R.V. Weatherford (714) 623-1261; Sacra- 
mento, Tl Supply (916) 924-8521: San Diego, Arrow Elec- 
tronics (714) 565-4800; Kierulff Electronics (714) 278-2112; 
Marshall Industries (714) 578-9600; R.V. Weatherford aN) 
278-7400; Santa Barbara, R.V. Weatherford (805) 465-8551; 
Santa Clara, United Components (408) 496-6900; Sun- 
nyvale, Arrow Electronics (408) 745-6600; Marshall Indus- 
tries iste) 732-1100; Time Electronics (408) 734-9888: TI 
Supply (4 2 732-5555; United Components (408) 496-6900; 
Torrance, Time Electronics (213) 320-0880; Tustin, Kierulff 
Electronics (714) 731-5711. 


COLORADO: Denver, Arrow Electronics (303) 758-2100; Dip- 
lomat/Denver, (303) 740-8300; Kierulff Electronics (303) 
371-6500; Englewood, A.V. Weatherford (303) 770-9762. 


CONNECTICUT: Orange, Milgray/Connecticut (203) 795- 
0714; Wallingford, Arrow Electronics (203) 265-7741; Mar- 
shail Industries (203) 265-3822; Tl Supply (203) 281-4669. 


FLORIDA: Clearwater, Diplomat/South!and Oe) 443-4514: 
Ft. Lauderdale, Acrow Electronics (305) 973-8502; Diplo- 
mat/Ft. Lauderdale (305) 971-7160; Hall-Mark/Miami (305) 
971-9280; Orlando, Hali-Mark/Orlando (305) 855-4020: 
Palm Bay, Arrow Electronics (305) 725-1480; Dipto- 
mat/Florida (305) 725-4520; St. Petersburg, Kierulff Elec- 
tronics (813) 576-1966; Winter Park, Milgray Electronics 
(305) 647-5747. 


GEORGIA: Norcross, Arrow Electronics (404) 449-8252; Mar- 
shall industries (404) 923-5750. 


ILLINOIS: Arlington Heights, TI Supply (312) 640-2964; Ben- 
sonville, Hall-Mark/Chicago i312) 860-3800; Elk Grove Vil- 
lage, Kierulff Electronics (312) 640-0200; Chicago, Newark 
Electronics (312) 638-4411; Schaumburg, Arrow Electronics 
(312) 893-9420. 


INDIANA: Ft. Wayne, Ft. Wayne Electronics (219) 423-3422: 
Indianapolis, Graham Electronics (317) 634-8202; Arrow 
Electronics (317) 243-9353; T! Supply (800) 325-1039. 


IOWA: Cedar Rapids, Deeco (319) 365-7551. 


KANSAS: Lenexa, Component Specialties an 492-3555; 
Shawnee Mission, Hall-Mark/Kansas City (913) 888-4747; 
Wichita, LCOMP Inc. (316) 265-9507. 


MARYLAND: Baltmore, Arrow Electronics 0) 737-1700, 
0) 247-5200; Hail-Mark/Baltimore (30) 796-9300; Co- 
umbia, pp oma aang 301) 995-1226; Rockville, 
Milgray/Washington (301) 466-6400. 


MASSACHUSETTS: Billerica, Kierulff Electronics it) 
667-8331; Burlington, Marshall Industries (617) 272-8200; 
Waltham, TI Supply net 890-0510; Woburn, Arrow Elec- 
tronics (617) 933-8130; Time Electronics (617) 935-8080. 


MICHIGAN: Ann Arbor, Arrow SN OC dd ela 
Oak Park, Newark Electronics (313) 967- , Farmington, 
Diplomat (313) 477-3200; Grand Rapids, Newark Electronics 
(616) 241-6681. 


MINNESOTA: Edina, Arrow Electronics (612) 830-1800; 
Kierutff Electronics (612) 835-4388; Minneapolis, Diptomat 
(612) 788-8601. 


MISSOURI: Earth city. Hall-Mark/St. Louis a) 291-5350; 
Kansas cy. LCOMP Inc.-Kansas City (816) 221-2400; TI 
Supply (816) 753-4750; St. Louis, Arrow Electronics (314) 
567-6888; LCOMP Inc.-St. Louis (314) 291-6200: Tl Supply 
(314) 569-2258. 


WEW HAMPSHIRE: Manchester, Arrow Electronics (603) 
668-6968. 


NEW JERSEY: Camden, General Radio eupply (609 
964-8560; rac Hill, Hatl-Mark (609) 424-0880; Clark, Tl 
SUN ee 82-6400; Clifton, Marshall Industries (201) 
340-1900: Fairfield, Kierulff Electronics (201) 575-6750; 
Marlton, Milgray/Delaware Valley (609) 424-1300: Moores- 
town, Arrow Electronics (609) 35-1900; Saddlebrook, Ar- 
row Electronics (201) 797-5800; Totowa, Diplomat/New 
Jersey (201) 785-1830. 


WEW MEXICO: Albuquerque, Arrow Electronics (505) 
243-4566; International Electronics (505) 345-8127; United 
Components (505) 345-9981. 


MEW YORK: Endwell, Marshall Industries py) 754-1570, 
Freeport, Milgray Electronics (516) 546-5600, N.J. 200) 
645-3986; Hauppauge, Arrow Electronics (516) 231-1000; 
JACO (516) 273-5500; Liverpoo!, Arrow/ yiacse (315) 
652-1000; Diplomat (315) 652-5000; Melville, Diplomat 
a 454-6400; Rochester, Arrow/Rochester (716) 275- 
300; Rochester Radio Supply (716) 454-7800; Marshall In- 
dustries (716) 235-7620. 


WORTH CAROLINA: Raleigh, Arrow Electronics (919) 
876-3132; Hall-Mark (919) 832-4465; Winston-Salem, Arrow 
Electronics (919) 725-8711. 


OKLAHOMA: Tulsa, 3105 £. Skelly Dr, Suite 512, Tulsa, OK 
74105, (918) 749-9547. 


OREGON: Beaverton, 6700 SW 105th St., Suite 110, Beaver- 
ton, OR 97005, (503) 643-6758. 


PENNSYLVANIA: Ft. Washington, 575 Virginia Or., Ft. Wash- 
ington, PA 19034, (215) 643-6450. 


TENNESSEE: Johnson City, P.O. Drawer 1255, Erwin Hwy., 
Johnson City, TN 37601, (615) 461-2129. 


TEXAS: Austin, 12501 Research Bldg., P.O. Box 2909, Austin, 
TX 78723, oi 250-7655: Dallas, P.O. Box 225012, Dallas, 
TX 75265, (214) 995-6531; Houston, 9000 Southwest Frwy., 
Suite 400, Houston, TX 77036, (713) 778-6592. 


UTAH: Salt Lake City, 3672 West 2100 South, Salt Lake City UT 
84120, (801) 973-6310. 


VIRGINIA: Fairfax, 3001 Prosperity, Fairfax, VA 22031, (703) 
849-1400; Midlothian, 13711 Sutter's Mill Circle, Midlothian: 
VA 23113, (804) 744-1007. 


WASHINGTON: Redmond, 2723 152nd Ave., N.E. Bldg 6, 
(206) 881-3080, Redmond, WA 98052. 


CANADA: Ottawa, 436 McClaren St., Ottawa, Canada, 
K2POM8, (613) 233-1177; Richmond Hill, 280 Centre St. E., 
Richmond Hill.L4C1B1, Ontario, Canada, Gee 884-9181; St. 
Laurent, Ville St. Laurent Quebec, 9460 Trans Canada Hwy., 
St. Laurent. Quebec, Canada H4S1R7, (514) 334-3635. K 


OHIO: Centerville, Arrow Electronics (513) 435-5563; Cleve- 
land, TI Supply joie 464-6100; Cincinnatl, Graham Elec- 
tronics ) 732-1661; Columbus, Hall-Mark/Ohio (614) 
846-1882; Dayton, ESCO Electronics (513) 226-1133; Mar- 
shall Industries pi) 236-8088: Highland neigh. Hall- 
Mark/Cleveland (216) 473-2907; Solon, Arrow Electronics 
(216) 248-3990. 


OKLAHOMA: Tulsa, Component Specialties (918) 664-2820: 
Hall-Mark/Tulsa (918) 835-8458; Tl Supply (918) 749-9543. 


OREGON: Beaverton, Almac/Stroum Electronics (503) 
641-9070; Portland, Kierulff Electronics (503) 641-9150, 


PENNSYLVANIA: Pittsburgh, Arrow Electronics (412) 
856-7000. 


TEXAS: Austin, Component Specialties (512) 837-8922; Hall- 
Mark/Austin hu 837-2814; Harrison Equipment (512) 
458-3555; Dailas, Component Specialties (214 357-6511; 
Hall-Mark/Dallas (214) 341-1147; International Electronics, 
(214) 233-9323; TI Su Bly (214) 238-6882; El Paso, Interna- 
tional Electronics (1557 -9761: Houston, Component Spe 
cialties (713) 771-7237; Hall-Mark/Houston (713) 781-6100; 
par eon Equipment (713) 652-4700; TI Supply (713) 


UTAH: Salt Lake Cabin‘ tomat/Altaland (801) 486-4134; 


Kierulff Electronics (801) 973-6913. 


WASHINGTON: Redmond, United Components 508) 
885-1985; Seattle, Almac/Stroum Electronics (206 
763-2300, Kierulff Electronics (206) 575-4420; Tukwita, Ar- 
row Electronics (206) 575-0907. 


WISCONSIN: Oak Creek, Arrow Electronics bl 764-6600: 
Hall-Mark/Milwaukee (414) 761-3000; Waukesha, Kierulff 
Electronics (414) 784-8160. 


CANADA: Calgary, Cam Gard Supply (403) 287-0520; Future 
Electronics (403) 259-6408; Downsview, CESCO Electronics 
ll 661-0220; Edmonton, Cam Gard Supply (403) 
26-1805; Hatifax, Cam Gard Suppty (902) 454-8581; Kam- 
loops, Cam Gard ee ot 372-3338; Moncton, Cam 
Gard suony (506) 855-2200: Montreal, CESCO Electronics 
a 735-5511; Future Electronics (514) 731-7441; Ottawa, 
ESCO Electronics (613) 729-5118; Future Electronics (613) 
820-8313; Quebec City, CESCO Electronics (418) 687-4231; 
Regina, Cam Gard Supply (306) 525-1317; Saskatoon, Cam 
Gard Supply (306) 652-6424; Toronto, Future Electronics 
sa) 663-5563; Vancouver, Cam Gard Supply (604) 
91-1441; Future Electronics (604) 438-5545; Winnipeg, Cam 
Gard Supply (204) 786-8481. A 
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ALPHANUMERIC INDEX 





TYPE NUMBERS 


FP54ALS16R4 
FP54ALS16R6 
FPS4ALS16L8 
FP54ALS16R8 


FP54L$333 
FP54LS335 
FP54AS839 
FPS4AS840 
SN5400 
SN54ALS00 
SN54HOO 
SN54L00 
SN54LS00 
SN54S00 
SN5401 
SN54ALS01 
SNS54H01 
SN54L01 
SN54LS01 
SN5402 
SN54ALS02 
SN54L02 
SN54LS02 
SN54S02 
SN5403 
SN54ALS03 
SN54L03 
SN54LS03 
SN54S03 
SN5404 
SN54ALS04 
SN54H04 
SN54L04 
SN54LS04 
SN54S04 
SN5405 
SN54ALS05 
SN54HO5 
SN54LS05 
SN54S05 
SN5406 
SN5407 
SN5408 
SN54ALS08 
SNS4LS08 
SN54S08 
SN5409 


FP74ALS16R4 
FP74ALS16R6 
FP74ALS16L8 
FP74ALS16R8 


FP74LS333 


FP74LS335 
FP74AS839 
FP74AS840 
SN7400 
SN74ALS00 
SN74HOO 
SN74L00+ 
SN74LS00 
SN74S00 
SN7401 
SN74ALS01 
SN74HO1 


SN74LS01 
SN7402 
SN74ALS02 
SN74L02+ 
SN74LS02 
SN74S02 
SN7403 
SN74ALS03 
SN74L03+ | 
SN74LS03 
SN74S03 
SN7404 
SN74ALS04 
SN74H04 
SN74L04# 
SN74LS04 
SN74S04 
SN7405 
SN74ALS05 
SN74HO5 
SN74LS05 
SN74S05 
SN7406 
SN7407 
SN7408 
SN74ALS08 
SN74LS08 
SN74S08 
SN7409 


ELECTRICAL ie 
ASSIGNMENTS 
PAGET 
PAGET 

§-297 S-297 
S-297 $-297 
S-297 $-297 
$-297 S-297 
S-306 S-306 
S-306 S-306 
S-310 S-310 
S-310 $-310 
6-2 56 
S-228 §-228 
6-2 56 
6-2 5-6 
6-2 5-6 
6-2 56 
6-4 5-6 
$-229 §-229 
6-4 56 
6-4 546 
6-4 5-6 
6-8 56 
S-230 S-230 
6-8 56 
"6-8 546 
6-8 56 
6-4 5-7 
S-231 S-231 
6-4 5-7 
6-4 5-7 
6-4 5-7 
6-2 5-7 
$-232 §-232 
6-2 5-7 
6-2 5-7 
6-2 5-7 
6-2 5-7 
6-4 5-7 
$-233 S-233 
6-4 5-7 
6-4 5-7 
6-4 5-7 
6-24 5-7 
6-24 5-8 
6-10 5-8 
S-234 S-234 
6-10 5-8 
6-10 5-8 
6-12 5-8 


TYPE NUMBERS 


SNS54ALS09 
SN54LS09 
SN54S09 
SN5410 
SN54ALS10 
SN54H10 
SN54L10 
SN54LS10 
SN54S10 
SN54ALS11 


SND4r14 


OINOE 
SN54LS11 
SN54S11 
SN5412 
SN54ALS12 
SN54LS12 
SN5413 
SN54LS13 
SN5414 
SN54LS14 
SNS4ALS15 
SN54H15 
SN54LS15 
SN54S15 
SN5416 
SN5417 
SN54LS18 
SN54LS19 
SN5420 
SN54ALS20 
SN54H20 
SN54L20 
SN54LS20 
SN54S20 
SNS54AL821 
SN54H21 
SN54LS21 
SN5422 
SN54ALS22 
SN54H22 
SN54LS22 
SN54S22 
SN5423 
SN54LS24 
SN5425 
SN5426 
SN54LS26 


SN74ALS09 
SN74LS09 
SN74S09 
SN7410 
SN74ALS10 
SN74H10 
SN74L10} 
SN74LS10 
SN74S10 
SN74ALS11 
SN74H11 
SN74LS11 
SN74S11 
SN7412 
SN74ALS12 
SN74LS12 
SN7413 
SN74LS13 
SN7414 
SN74LS14 
SN74ALS15 
SN74H15 
SN74LS15 
SN74S15 
SN7416 
SN7417 
SN74LS18 
SN74LS19 
SN7420 
SN74ALS20 
SN74H20 
SN74L20+ 
SN74LS20 
SN74S20 
SN74ALS21 
SN74H21 
SN74LS21 
SN7422 
SN74ALS22 
SN74H22 
SN74LS22 
SN74S22 
SN7423 
SN74LS24 
SN7425 
SN7426 
SN74LS26 


ELECTRICAL 
PAGET 


§-235 
6-12 
6-12 

6-2 
$-236 
6-2 
6-2 
6-2 
6-2 

§-237 
6-10 
6-10 
6-10 

6-4 

S-238 

6-4 
6-14 
6-14 
6-14 
6-14 
$-239 
6-12 
6-12 
6-12 
6-24 
6-24 
S-17 
S-17 
6-2 
S-240 
6-2 
6-2 
6-2 
6-2 
$-241 
6-10 
6-10 
6-4 
S-242 
6-4 
6-4 
6-4 
6-39 | 
S-17 
6-8 
6-24 
6-26 


PIN 
ASSIGNMENTS 
PAGEt 
S-235 

5-8 
5-8 
5-8 
S-236 
5-8 
5-8 
5-8 
5-8 
S-237 
5-9 
5-9 
5-9 
5-9 
S-238 
5-9 
5-9 
5-9 
5-9 
5-9 
S-239 
5-10 
5-10 
5-10 
5-10 
5-10 
S-17 
S-17 
5-10 
S-240 
5-10 
5-10 
5-10 
5-10 
S-241 
5-11 
5-11 
5-11 
S-242 
5-11 
5-11 
5-11 
5-11 
S-17 
5-11 
5-12 
5-12 


t Page numbers with “’S-" preceding them refer to pages in this supplement; those without ‘S-"’ refer to pages in The TTL Data Book for Design 
Engineers, second edition. 


+ Contact the factory for availability. 
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TYPE NUMBERS 


SN5427 
SN54ALS27 
SN54LS27 


SN5428 
SNS54ALS828 


SN54LS28 
SN5430 
SN54ALS30 
SN54H30 
SN54L30 
SN54LS30 
SN54S30 
SN5432 
SNS4ALS32 
SN54LS32 
SN54S32 
SN5433 
SNS54ALS33 
SN54LS33 
SN5437 
SNS54ALS37 
SN54L$37 
SN54S37 
SN5438 
SN54ALS38 
SN54LS38 
SN54S38 
SN5440 
SN54ALS40 
SN54H40 
SN54LS40 
SN54S40 
SN5442A 
SN54L42 
SN54LS42 
SN5443A 
SN54L.43 
SNS5444A 
SN54L44 
SN5445 
SN5446A 
SN54L46 
SN5447A 
SN54L47 
SNS54LS47 
SN5448 
SN54LS48 
SN5449 


SN7427 
SN74ALS27 
SN74LS27 


SN7428 
SN74ALS28 


SN74LS28 
SN7430 
SN74ALS30 
SN74H30 
SN74L304 
SN74LS30 
SN74S30 
SN7432 
SN74ALS32 
SN74LS32 
SN74S32 
SN7433 
SN74ALS33 
SN74LS33 
SN7437 
SN74ALS37 
SN74LS37 
SN74S37 
SN7438 
SN74ALS38 
SN74LS38 
SN74S38 
SN7440 
SN74ALS40 
SN74H40 
SN74LS40 
SN74S40 
SN7442A 
SN74L42¢ 
SN74LS42 
SN7443A 
SN74L434 
SN7444A 
SN74L444 
SN7445 
SN7446A 
SN74L464 
SN7447A 
SN74L474 
SN74LS47 
SN7448 
SN74LS48 


PIN 
a eae ASSIGNMENTS 
PAGEt 
6-8 5-12 
S-243 §-243 
6-8 5-12 
6-20 5-12 
S-244 S-244 
6-20 5-12 
6-2 5-12 
S-245 S-245 
6-2 5-12 
6-2 5-12 
6-2 5-12 
6-2 5-12 
6-28 5-13 
S-246 S-246 
6-28 5-13 
6-28 5-13 
6-24 5-13 
S-247 S-247 
6-26 5-13 
6-20 5-13 
S-248 S-248 
6-20 5-13 
6-20 5-13 
6-24 5-13 
S-249 S-249 
6-26 5-13 
6-26 5-13 
6-20 5-14 
S-248 S-248 
6-20 5-14 
6-20 5-14 
6-20 5-14 
7-15 7-15 
7-15 7-15 
7-15 7-15 
7-15 7-15 
7-15 7-15 
7-15 7-15 
7-15 7-15 
7-20 7-20 
7-22 7-22 
722 7-22 
722 7-22 
7-22 722 
7-22 7-22 
722 7:22 
422 7-22 
7-22 7-22 


ALPHANUMERIC INDEX 


TYPE NUMBERS 


SN54LS49 
SN5450 
SN54H50 
SN5451 
SN54H51 
SN54L51 
SN54LS51 
SN54S51 
SN54H52 
SN5453 
SN54H53 
SN5454 
SN54H54 
SN54L54 
SNS54LS54 
SN54H55 
SN54L55 
SN54LS55 
SN5460 
SN54H60 
SN54H61 
SN54H62 
SN54LS63 
SN54S64 
SN54S65 
SN5470 
SN54H71 
SN54L71 
SN5472 
SN54H72 
SN54L72 
SN5473 
SN54H73 
SN54L73 
SN54LS73A 
SN5474 
SN54ALS74 
SN54H74 
SN54L74 
SN54LS74A 
SN54S74 
SN5475 
SN54L75 
SN54LS75 
SN5476 
SN54H76 
SN54LS76A 


‘SN5477 


SN74LS49 
SN7450 
SN74H50 
SN7451 
SN74H51 
SN74L514 
SN74LS$51 
SN74S51 
SN74H52 
SN7453 
SN74H53 
SN7454 
SN74H54 
SN74L54¢ 
SN74LS54 
SN74H55 
SN74L55¢ 
SN74LS55 
SN7460 
SN74H60 
SN74H61 
SN74H62 
SN74LS63 
SN74S64 
SN74S65 
SN7470 
SN74H71 
SN74L71% 
SN7472 
SN74H72 
SN74L72+ 
SN7473 
SN74H73 
SN74L73¢ 
SN74LS73A 
SN7474 
SN74ALS74 
SN74H74 
SN74L74£ 
SN74LS74A 
SN74S74 
SN7475 
SN74L754 
SN74LS75 
SN7476 
SN74H76 
SN74LS76A 


ELECTRICAL 
PAGEt 


7-22 
6-39 
6-39 
6-30 
6-30 
6-30 
6-30 
6-30 
6-39 
6-39 
6-39 
6-30 
6-30 
6-30 
6-30 
6-39 
6-30 
6-30 
6-43 
6-44 
6-45 
6-44 
6-62 
6-30 
6-32 
6-46 
6-50 
6-54 
6-46 
6-50 
6-54 
6-46 
6-50 
6-54 
6-56 
6-46 
$-250 
6-50 
6-54 
6-56 
6-58 
7-35 
7-35 
7-35 
6-46 
6-50 
6-56 
7-35 


PIN 
ASSIGNMENTS 
PAGET 
7-22 
5-16 
5-16 
5-16 
5-16 
5-16 
5-16 
5-16 
5-17 
5-17 
5-17 
5-18 
5-18 
5-18 
5-18 
5-19 
5-19 
5-19 
5-19 
5-19 
5-19 
5-20 
5-20 
5-20 
5-20 
5-21 
5-21 
5-21 
5-22 
5-22 
5-22 
5-22 
5-22 
5-22 
5-22 
5-22 

S-250 
5-22 
5-22 
5-22 
5-22 
7-35 
7-35 
7-35 
5-23 
5-23 
5-23 
7-35 


T Page numbers with “'S-’ preceding them refer to pages in this supplement; those without “‘S-”’ refer to pages in The TTL Data Book for Design 
Engineers, second edition, 
tContact the factory for availability. 





TEXAS INSTRUMENTS 


INCORPORATED 


POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 





ALPHANUMERIC INDEX 





PIN PIN 
TYPE NUMBERS sami os ASSIGNMENTS TYPE NUMBERS gona i ASSIGNMENTS 
PAGE PaGEt ae PAGEt 
SN54L77 7-35 7-35 SN54H106 SN74H106 6-52 5-32 
SN54LS77 7-35 7-35 SN54107 SN74107 6-46 5-32 
SN54H78 SN74H78 6-50 5-24 SN54LS107A  SN74LS107A 6-56 5-32 
SN54L78 SN74L78¢ 6-54 5-24 SN54H108 SN74H108 6-52 5-32 
SN54LS78A SN74LS78A 6-56 5-24 SN54109 SN74109 6-46 5-33 
SN5480 SN7480 7-41 7-41 SN54ALS109 SN74ALS109 $-251 $-251 
SN5481A SN7481A 7-44 7-44 SN54LS109A SN74LS109A 6-56 5-33 
SN5482 SN7482 7-49 749 SN54110 SN74110 6-46 5-33 
SN5483A SN7483A 7-53 7-53 SN54111 SN74111 6-46 6-33 
SNS4LS83A SN74LS83A 7-53 7-53 SN54ALS112. SN74ALS112 $-252 S-252 
SN5484A SN7484A 7-44 744 SN54LS112A  SN74LS112A 6-56 5-34 
SN5485 SN7485 7-57 7-57 SN54S112 SN74S112 6-58 5-34 
SN54L85 SN74L85¢ 7-57 7-57 SN54ALS113. SN74ALS113 S$-253 S-253 
SN54LS85 SN74LS85 7-57 7-57 SN54LS113A  SN74LS113A 6-56 5-34 
SN54S85 SN74S85 7-57 7-57 SN54S113 SN74S113 6-58 5-34 
SN5486 SN7486 7465 765 SN54ALS114 SN74ALS114 S-254 S-254 
SN54L86 SN74L864 7-65 7-65 SN54LS114A  SN74LS114A 6-56 5-34 
SN54LS86 SN74LS86 7-65 7-65 SN54S114 SN74S114 6-58 5-34 
SN54S86 SN74S86 7-65 7-65 SN54116 SN74116 7-115 7-115 
SN54H87 SN74H87 7-70 7-70 SN54120 SN74120 7-118 7-118 
SN5488A SN7488A § 5-27 SN54121 SN74121 6-64 5-35 
SN7489 § 5-27 SN54L121 SN74L1214 6-64 5-35 
SN5490A SN7490A 7-72 7-72 SN54122 SN74122 6-76 5-36 
SN54L90 SN74L90+ 7-72 7-72 SN54L122 SN74L1224 6-76 5-36 
SN54LS90 SN74LS90 7-72 7-72 SN54LS122 SN74LS122 6-76 5-36 
SN5491A SN7491A 7-81 7-81 SN54123 SN74123 6-76 5-36 
SN54L91 SN74L914 7-81 7-81 SN54L.123 SN74L123 6-76 5-36 
SN54LS91 SN74LS91 7-81 7-81 SN54LS123 SN74LS123 6-76 5-36 
SN5492A SN7492A 7-72 7-72 SN54S124 SN74S124 7-123 7-123 
SN54LS92 SN74LS92 7-72 7-72 SN54125 SN74125 6-33 5-37 
SN5493A SN7493A 7-72 7-72 SN54LS125A  SN74LS125A 6-33 5-37 
SN54L93 SN74L934 7-72 7-72 SN54126 SN74126 6-33 5-37 
SN54LS93 SN74LS93 772 7-72 SN54LS126A  SN74LS126A 6-33 5-37 
SN5494 SN7494 7-86 7-86 SN54128 SN74128 6-22 5-37 
SN5495A SN7495A 7-89 7-89 SN54132 SN74132 6-14 5-37 
SN54L95 SN74L95+ 7-89 7-89 SN54LS132 SN74LS132 6-14 5-37 
SN54LS95B SN74LS95B 7-89 7-89 SN54S132 SN74S132 6-14 5-37 
SN5496 SN7496 7-95 7-95 SN54ALS133. SN74ALS133 S-255 S-255 
SN54L96 SN74L96¢ 7-95 7-95 SN54S133 SN74S133 6-2 5-38 
SN54LS96 SN74LS96 7-95 7-95 SN54S$134 SN74S134 6-33 5-38 
SN5497 SN7497 7-102 7-102 SN54S135 SN74S135 7-129 7-129 
SN54L98 SN74L98¢ 7-107 7-107 SN54136 SN74136 7-131 7-131 
SN54L99 SN74L994 7-109 7-109 SN54LS136 SN74LS136 7-131 7-131 
SN54100 SN74100 7-113 7-113 SN54LS137 SN74LS137 S-19 S-19 
SN54H101 SN74H101 6-52 5-31 SN54LS138 SN74LS138 7-134 7-134 
SN54H102 SN74H102 6-52 5-31 SN54S138 SN74S138 7-134 7-134 
SN54H103 SN74H103 6-52 5-31 SN54LS139 SN74LS139 7-134 7-134 


T Page numbers with “’S-’’ preceding them refer to pages in this supplement; those without ‘’S-" refer to pages in The TTL Data Book for Design 
Engineers, second edition. . 
tContact the factory for availability. 


§ For more information on these devices contact the factory. 





INCORPORATED 


TEXAS INSTRUMENTS 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





TYPE NUMBERS 


SN54S139 
SN54S140 


SN54143 
SN54144 
SN54145 
SN54LS145 
SN54147 
SN54LS147 
SN54148 
SN54LS148 
SN54150 
SN54151A 
SN54LS151 
SN54S151 
SN54152A 
SN54LS152 
SN54153 
SN54L153 
SN54LS153 
SN54S153 
SN54154 
SN54L154 
SN54155 
SN54LS155 
SN54156 
SN54LS156 
SN54157 
SN54L157 
SN54LS157 
SN54S157 
-SN54LS158 
SN54S158 
SN54159 
SN54160 
SN54LS160A 
SN54161 
SN54LS161A 
SN54162 
SN54LS162A 
SN54S162 
SN54163 
SN54LS163A 
SN54S163 
SN54164 
SN54L164 


SN74S139 
SN74S140 
SN74141 
SN74142 
SN74143 
SN74144 
SN74145 
SN74LS145 
SN74147 
SN74LS8147 
SN74148 
SN74LS148 
SN74150 
SN74151A 
SN74LS151 
SN74$151 


SN74153 
SN74L153 + 
SN74LS153 
SN74S153 
SN74154 
SN74L154* 
SN74155 
SN74LS155 
SN74156 
SN74LS156 
SN74157 
SN74L1574 
SN74LS157 
SN74S157 
SN74LS158 
SN74S158 
SN74159 
SN74160 
SN74LS160A 
SN74161 
SN74LS161A 
SN74162 
SN74LS162A 
SN74S162 
SN74163 
SN74LS163A 
SN74S163 
SN74164 
SN74L164* 


ELECTRICAL 
PAGEt 


7-134 

6-22 
7-138 
7-140 
7-143 
7-143 
7-148 
7-148 
7-151 
7-151 
7-151 
7-151 
7-157 
7-157 
7-157 
7-157 
7-157 
7-157 
7-165 
7-165 
7-165 
7-165 
7-171 
7-171 
7-175 
7-175 
7-175 
7-175 
7-181 
7-181 
7-181 
7-181 
7-181 
7-181 
7-188 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-206 
7-206 


PIN 
ASSIGNMENTS 
PAGEt 
7-134 

5-39 
7-138 
7-140 
7-143 
7-143 
7-148 
7-148 
7-151 
7-151 
7-151 
7-151 
7-157 
7-157 
7-157 
7-157 
7-157 
7-157 
7-165 
7-165 
7-165 
7-165 
7-171 
7-171 
7-175 
7-175 
7-175 
7-175 
7-181 
7-181 
7-181 
7-181 
7-181 
7-181 
7-188 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-190 
7-206 
7-206 


ALPHANUMERIC INDEX 


TYPE NUMBERS 


SN54LS164 
SN54165 
SN54LS165 
SN54166 
SN54LS166 
SN54167 
SN54S168 
SN54LS169A 
SN54S169 
SN54170 
SN54LS170 


SN54173 
SN54LS173A 
SN54174 
SN54LS174 
SN54S1 74 
SN54175 
SN54LS175 
SN54S175 
SN54176 
SN54177 
SN54178 
SN54179 
SN54180 
SN54181 
SN54AS181 
SN54LS181 
SN54S181 
SN54182 
SN54S182 
SN54LS183 
SN54H183 
SN54184 
SN54185A 
SN54186 
SN54187 


SN54S188 
SN54S189 
SN54190 
SN54LS190 
SN54191 
SN54LS191 
SN54192 
SN54L192 
SN54LS192 


SN74LS164 
SN74165 
SN74LS165 
SN74166 
SN74LS166 
SN74167 
SN74S168 
SN74LS169A 
SN74S169 
SN74170 
SN74LS170 
SN74172 
SN74173 
SN74LS173A 
SN74174 
SN74LS174 
SN74S8174 
SN74175 
SN74L$175 
SN74S175 
SN74176 
SN74177 
SN74178 
SN74179 
SN74180 
SN74181 
SN74AS181 
SN74LS181 
SN74S181 
SN74182 
SN74S182 
SN74LS183 
SN74H183 
SN74184 
SN74185A 
SN74186 
SN74187 


SN74S188 
SN74S189 
SN74190 
SN74LS$190 
SN74191 
SN74LS191 
SN74192 
SN74L192* 
SN74LS192 


ELECTRICAL 
PAGEt 


7-206 
7-212 
7-212 
7217 
7-217 
7-222 
7-226 
7-226 
7-226 
7-237 
7-237 
7-245 
7-249 
7-249 
7-253 
7-253 
7-253 
7-253 
7-253 
7-253 
7-259 
7-259 
7-265 
7-265 
7-269 
7-271 
S-268 
7-271 
7-271 
7-282 
7-282 
7-287 
7-287 
7-290 
7-290 

S 

§ 


q 

| 
7-296 
7-296 
7-296 
7-296 
7-306 
7-306 
7-306 


PIN 
ASSIGNMENTS 
PAGET 
7-206 
7-212 
7-212 


7-217 
7-217 


7-222 
7-226 
7-226 
7-226 
7-237 
7-237 
7-245 
7-249 
7-249 
7-253 
7-253 
7-253 
7-253 
7-253 
7-253 
7-259 
7-259 
7-265 
7-265 
7-269 
7-271 
S-270 
7-271 
7-271 
7-282 
7-282 
7-287 
7-287 
7-290 
7-290 

5-49 

5-49 


5-49 

5-49 
7-296 
7-296 
7-296 
7-296 
7-306 
7-306 
7-306 


T Page numbers with ‘‘S-’' preceding them refer to pages in this supplement; those without ‘‘S-"’ refer to pages in The TTL Data Book for Design 
Engineers, second edition, 
Contact the factory for availability. 


8 For more information on these devices contact the factory. 
{See Bipolar Microcomputer Components Data Book, second edition, or its successor. 


TEXAS INSTRUMENTS 


INCORPORATED 
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ALPHANUMERIC INDEX 





TYPE NUMBERS 


$N54193 
SN54L193 
SN54LS193 
SN54194 
SN54LS194A 
SN54S194 
SN54195 
SN54LS195A 
SN54S195 
SN54196 
SN54LS196 
SN54S196 
SN54197 
SN54LS$197 
SN54S197 
SN54198 
SN54199 
SN54S201 
SN54221 
SN54L$221 
SN54LS222 
SN54LS224 


SN54S$226 
SN54LS227 
SN54LS228 
SN54LS240 
SN54S240 
SN54LS241 
SN54$241 
SN54LS242 
SN54LS243 
SN54LS244 
SN54LS245 
SN54246 
SN54247 
SN54LS247 
SN54248 
SN54LS248 
SN54249 
SN54LS$249 
SN54251 
SN54LS$251 
SN54S251 
SN54L$253 
SN54LS257A 
SN54$257 


TPage numbers with ‘’S-’’ preceding them refer to pages in this supplement; those without “S-”’ refer to pages in The TTL Data Book for Design 


SN74193 
SN74L193 * 
SN74LS193 
SN74194 
SN74LS194A 
SN74S194 
SN74195 
SN74LS195A 
SN74S195 
SN74196 
SN74LS196 
SN74S196 
SN74197 
SN74LS197 
SN74S197 
SN74198 
SN74199 
SN74S201 
SN74221 
SN74LS221 
SN74LS222 
SN74LS224 
SN74S225 
SN74S226 
SN74LS227 
SN74LS228 
SN74LS240 
SN74S240 
SN74LS241 
SN74S241 
SN74LS242 
SN74L$243 
SN74L$244 
SN74LS245 
SN74246 
SN74247 
SN74LS247 
SN74248 
SN74LS248 
SN74249 
SN74L$249 
SN74251 
SN74LS251 
SN74S251 
SN74LS253 
SN74LS257A 
SN74S257 


Engineers, second edition. 
t contact the factory for availability. 


ELECTRICAL aes 
ASSIGNMENTS 
PAGE? 
PAGET 
7-306 7-306 
7-306 7-306 
7-306 7-306 
7-316 7-316 
7-316 7-316 
7-316 7-316 
7-324 7-324 
7-324 7-324 
7-324 7-324 
7-331 7-331 
7-331 7-331 
7-331 7-331 
7-331 7-331 
7-331 7-331 
7-331 7-331 
7-338 7-338 
7-338 7-338 
q 5-52 
6-68 5-53 
6-68 5-53 
5-23 S-23 
S-23 5-23 
{ 5-53 
7-345 7-345 — 
S-23 $-23 
5-23 S-23 
6-83 5-53 
6-83 5-53 
6-83 5-54 
6-83 5-54. 
6-87 5-54 
6-87 5-54 
6-83 5-54 
7-349 7-349 
7-351 7-351 
7-351 7-351 
7-351 7-351 
7-351 7-351 
7-351 7-351 
7-351 7-351 
7-351 7-351 
7-362 7-362 
7-362 7-362 
7-362 7-362 
7-369 7-369 
7-372 7-372 
7-372 7-372 


8 For more information on these devices contact the factory. 
{See Bipolar Microcomputer Components Data Book, second edition, or its successor. 


TYPE NUMBERS 


SN54LS258A 
SN54S258 
SN54259 
SN54LS259 
SN54S260 
SN54LS261 
SN54265 
SN54LS266 
SN54S270 
SN548271 
SN54273 
SN54L8273 
SN54S274 
SN54L$275 
SN54S275 
SN54276 
SN54278 
SN54279 
SN54L8279 
SN54LS280 
SN54S280 
SN54$281 
SN54283 
SN54LS283 
SN548283 
SN54284 
SN54285 
SN54S287 
SN54S288 
SN54S289 
SN54290 
SN54LS290 
SN54LS292 
SN54293 
SN54LS293 
SN54LS294 
SN54LS295B 
SN54L8297 
SN54298 
SN54L$298 
SN54LS$299 
SN54S299 
SN54S301 
SN54LS320 
SN54LS321 
SN54LS322A 
SN54LS323 


INCORPORATED 


SN74LS258A 
SN74S258 
SN74259 
SN74LS259 
SN74S260 
SN74LS261 


' §N74265 


SN74LS266 
SN74S270 
SN74S271 
SN74273 
SN74LS273° 
SN74S274 
SN74LS275 
SN74S275 
SN74276 
SN74278: 
SN74279 
SN74LS279 
SN74LS280 
SN74S280 
SN74S281 
SN74283 
SN74LS283 
SN74$283 
SN74284 
SN74285 
SN74S287 
SN74S288 
SN74S8289 
SN74290 
SN74LS290 
SN74LS292 


§N74293 


SN74LS$293 
SN74LS294 
SN74LS295B 
SN74LS297 
SN74298 
SN74LS298 
SN74LS299 
SN74S$299 
SN74S301 
SN74LS320 
SN74LS321 
SN74LS322A 
SN74LS323 


TEXAS INSTRUMENTS 


POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 


ELECTRICAL 
PAGEt 


7-372 
7-372 
7-376 
7-376 ° 
«68 
7-380 
6-89 
7-386 
§ 
aS 
7-388 
7-388 
7-391 
7-391 
7-391 
7-401 
7-403 
6-60 
6-60 
7-406 
7-406 
7-410 
7-415 
7-415 
7-415 
7-420 
7-420 
q ‘ 
q 
q. 
7-423 
7-423 
$-31. 
7-423 
7-423 
S-31 
7-429 
S-38 
7-432 — 
7-432 
7-437 
7-437 
q 
S-44 
S-44 
S-47 
7-443 


PIN 


ASSIGNMENTS 


PAGETt 
7-372 
7-372 
7-376 
7-376 
5-57 
7-380 
5-57 
7-386 
5-58 
5-58 
7-388 
7-388 
7-391 
7-391 


— 7-391 


7-401 
7-403 
5-59 
5-59 
7-406 
7-406 
7-410 
7-415 
7-415 
7-415 
7-420 
7-420 
5-61 
5-61 
5-61 
7-423 
7-423 
S-31 
7-423 
7-423 
$-31 
7-429 
$-38 
7-432 
7-432 
7-437 
7-437 
5-63 
S-44 
S44 
S-47 
7-443 








TYPE NUMBERS 


SN54S340 
SN548341 
SN54S$344 
SN54LS347 
SN54LS348 


SN54LS352 
SN54LS353 
SN54LS354 
SN54LS355 
SN54LS356 
SN54LS357 
SN54365A 
SN54LS365A 
SN54366A 
SN54LS366A 
SN54367A 
SN54LS367A 
SN54368A 
SN54LS368A 
SN54S370 
SN54S371 
SN54LS373 
SN54$373 
SN54LS3 74 
SN54S374 
SN54LS375 
SN54376 
SN54LS$377 
SN54LS378 
SN54LS379 
SN54S381 
SN54LS381 
SN54LS382 
SN54LS384 
SN54LS385 
SN54LS386 
SN54S387 
SN54390 
SN54LS390 
SN54393 
SN54LS393 
SN54LS395A 
SN54LS396 
SN54LS398 
SN54LS399 
SN54S412 


SN74S340 
SN74S341 
SN748344 


SN74LS347 
SN74LS348 


SN74351 
SN74LS352 
SN74LS353 
SN74LS354 
SN74LS355 
SN74LS$356 
SN74LS357 
SN74365A 
SN74LS365A 
SN74366A 
SN74LS366A 
SN74367A 
SN74LS367A 
SN74368A 
SN74LS368A 
SN74S8370 
SN74S371 
SN74LS8373 
SN74S373 
SN74LS374 
SN74S374 
SN74LS375 
SN74376 
SN74LS377 
SN74LS378 
SN74LS379 
SN74S381 
SN74LS381 
SN74LS382 
SN74LS384 
SN74LS385 
SN74LS386 
SN74S387 
SN74390 
SN74LS390 
SN74393 
SN74LS393 
SN74LS395A 
SN74LS396 
SN74LS398 
SN74LS399 
SN74S412 


ELECTRICAL 
PAGEt 


7-445 
7-445 
7-445 
S-51 
7-448 
7-451 
7-454 
7-457 

S-53 
§-53 
S-53 
S-53 
6-36 
6-36 
6-36 
6-36 
6-36 
6-36 
6-36 
6-36 
8 

8 
7-471 
7-441 
7-471 
7-471 
7-478 
7-479 
7-481 
7-481 
7-481 
7-484 
S-60 
S-60 
S-65 
S-69 
7-487 
q 
7-489 
7-489 
7-489 
7-489 
7-496 
S-71 
7-499 
7-499 
7-502 


PIN 
ASSIGNMENTS 
PAGEt 
7-445 
7-445 
7-445 
S$-51 
7-448 
7-451 
7-454 
7-457 
$-53 
$-53 
S$-53 
$-53 
5-66 
5-66 
5-66 
5-66 
5-66 
5-66 
5-66 
5-66 
5-67 
5-67 
7-471 
7-471 
7-471 
7-471 
7-478 
7-479 
7-481 
7-481 
7-481 
7-484 
S-60 
S-60 
S-65 
S-69 
7-487 
5-69 
7-489 
7-489 
7-489 
7-489 
7-496 
S-71 
7-499 
7-499 
7-502 


ALPHANUMERIC INDEX 


TYPE NUMBERS 


SN54LS422 
SN54LS423 
SN54425 
SN54426 


SN54S436 
SN54S$437 


SN54LS440 
SN54LS441 
SN54LS442 
SN54LS443 
SN54LS444 
SN54LS445 
SN54LS446 
SN54LS447 
SN54LS448 
SN54LS449 
SN54LS465 
SN54LS466 
SN54LS467 
SN54LS468 
SN54S470 
SN54S471 
SN548472 
SN548473 
SN54S474 
SN548475 
SN54S481 
SN54LS481 
SN54S482 
SN54490 
SN54LS490 
SN54LS540 
SN54LS541 
SN54ALS573 
SN54ALS574 
SN54ALS576 
SN54ALS580 
SN54LS590 
SN54LS591 
SN54LS592 
SN54LS593 
SN54LS595 
SN54LS596 
SN54LS597 
SN54LS598 


SN74LS422 
SN74LS423 
SN74425 


SN74426 
SN74S428 


SN74S436 
SN54S437 
SN74S438 
SN74LS440 
SN74LS441 
SN74LS442 
SN74LS443 
SN74LS444 
SN74LS445 
SN74LS446 
SN74LS447 
SN74LS448 
SN74LS449 
SN74LS465 
SN74LS466 
SN74LS467 
SN74LS468 
SN74S470 
SN74S471 
SN74S472 
SN74S473 
SN74S474 
SN74S475 
SN74S481 
SN74LS481 
SN74S482 
SN74490 
SN74LS490 
SN74LS540 
SN74LS541 
SN74ALS573 
SN74ALS574 
SN74ALS576 
SN74ALS580 
SN74LS590 
SN74LS591 
SN74LS592 


SN74LS593 
SN74LS595 
SN74LS596 
SN74LS597 
SN74LS598 


ELECTRICAL 
PAGET 


$-73 
S-73 
6-33 
6-33 
7-514 
S-77 
S-77 
7-514 
S-81 
$-81 
$-81 
S-81 
$-81 
S-87 
$-89 
$-93 
S-81 
S-89 
$-95 
S-95 
$-95 


ih 
© 
&— * A SS OS 4S A A 


7-520 
7-520 
$-98 
S-98 
S-256 
S-257 
S-258 
S-259 | 
S-101 
S-101 
S-105 
$-105 
S-110 
S-110 
S-114 
S-114 


PIN 
ASSIGNMENTS 
PAGEt 
$-73 
S-73 
5-71 
5-72 
7-514 
S-77 
S-77 
7-514 
S-81 
S-81 
$-81 
$-81 
S$-81 
S-87 
$-89 
$-93 
S-81 
S-89 
$-95 
S-95 
$-95 
$-95 
5-73 
5-73 
5-73 
5-73 
5-73 
5-73 
5-74 
5-74 
5-74 
7-520 
7-520 
$-98 
S-98 
S-256 
$-257 
S-258 
S-259 
$-101 
$-101 
S-105 
S-105 
S-110 
S-110 
S-114 
$-114 


T Page numbers with “S-'' preceding them refer to pages in this supplernent; those without ‘’S-"' refer to pages in The TTL Data Book for Design 

Engineers, second edition. 
8 For more information on these devices contact the factory. 
{see Bipolar Microcomputer Components Data Book, second edition, or its successor. 
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ELECTRICAL hak ELECTRICAL oe 
TYPE NUMBERS ASSIGNMENTS TYPE NUMBERS ASSIGNMENTS 
PAGEtT PAGET 
PAGETt PAGETt 

SN54LS600 SN74LS600 S-119 §-119 SN54LS683 SN74LS683 S-203 S-203 
SN54LS601 SN74LS601 §-119 $-119 SN54LS684 SN74LS684 S-203 S$-203 
SN54LS602 SN74LS602 $-119 S-119 SN54LS685 SN74LS685 $-203 §-203 
SN54LS603 SN74LS603 $-119 $-119 SN54LS686 SN74LS686 S-203 S-203 
SN54LS604 SN74LS604 S-124 $-124 SN54LS687 SN74LS687 S-203 $-203 
SN54LS605 SN74LS605 S-124 $-124 SN54LS688 SN74LS688 S-203 $-203 
SN54LS606 SN74LS606 S-124 S-124 SN54LS689 SN74LS689 S-203 S-203 
SN54LS607 SN74LS607 S-124 $-124 SN54LS690 SN74LS690 $-211 S-211 
SN54LS608 SN74LS608 S-128 S-128 SN54LS691 SN74LS691 S-211 S-211 
SN54LS610 SN74LS610 $-133 $-133 SN54LS692 SN74LS692 S-211 S-211 
SN54LS611 SN74LS611 §-133 $-133 SN54LS693 SN74LS693 $-211 S-211 
SN54LS612 SN74LS612 $-133 §-133 SNS54LS696 SN74LS696 S-217 S-217 
SN54LS613 SN74LS613 $-133 $-133 SN54LS697 SN74LS697 S-217 S-217 
SN54LS620 SN74LS620 S-141 S-141 SN54LS698 SN74LS698 $-217 S-217 
SN54LS621 SN74LS621 $-141 S-141 SN54LS699 SN74LS699 S-217 S-217 
SN54LS622 SN74LS622 S-141 $-141 SN54AS800 SN74AS800 $-273 $-273 
SN54LS623 SN74LS623 S-141 S-141 SN54AS802 SN74AS802 S-274 S-274 
SN54LS624 SN74LS624 S-145 S-145 SN54AS804 SN74AS804 S-275 S-275 
SN54LS625 SN74LS625 $-145 S-145 SN54AS805 SN74AS805 S-276 S-276 
SN54LS626 SN74LS626 S-145 $-145 SN54AS808 SN74AS808 S-277 $-277 
SN54LS627 SN74LS627 S-145 S-145 SN54AS832 SN74AS832 S-278 $-278 
SN54LS628 SN74LS628 S-145 S-145 SN54AS857 SN74AS857 S-279 §-279 
SN54LS629 SN74LS629 S-145 $-145 SN54AS867 SN74AS867 S-280 S-280 
SN54LS630 SN74LS630 S-151 S-151 SN54AS869 SN74AS869 S-280 S-280 
SN54LS631 SN74LS631 S-151 $-151 SN54AS870 SN74AS870 S-281 S-281 
SN54LS638 SN74LS638 S-157 S-157 SN54AS871 SN74AS871 S-281 S-281 
SN54LS639 SN74LS639 S-157 S-157 SN54ALS873 SN74ALS873 S-260 $-260 
SN54LS640 SN74LS640 S-161 S-161 SN54AS873 SN74AS873 $-283 S-283 
SN54LS641 SN74LS641 S-161 S-161 SN54ALS874  SN74ALS874 S-261 S-261 
SN54LS642 SN74LS642 S-161 S-161 SN54AS874 SN74AS874 S-284 S-284 
SN54LS643 SN74LS643 S-161 S-161 SN54ALS876 SN74ALS876 S-262 S-262 
SN54LS644 SN74LS644 S-161 S-161 SN54AS876 SN74AS876 S-285 S-285 
SN54LS645 SN74LS645 S-161 S-161 SN54AS877 SN74AS877 S-286 S-286 
SN54LS646 SN74LS646 S-168 S-168 SN54ALS880 SN74ALS880 S-263 S-263 
SN54LS647 SN74LS647 S-168 S-168 SN54AS880 SN74AS880 S-287 S-287 
SN54LS648 SN74LS648 S-168 S-168 SN54AS881 SN74AS881 S-288 S-288 
SN54LS649 SN74LS649 S-168 S-168 SN54AS882 SN74AS882 S-291 $-291 
SN54LS651 SN74LS651 S-175 $-175 SN54AS885 SN74AS885 $-293 §-293 
SN54LS652 SN74LS652 $-175 S-175 SN54AS894 SN74AS894 $-294 §-294 
SN54LS668 SN74LS668 S-179 $-179 SN54ALS1000 SN74ALS1000 $264 S-264 
SN54LS669 SN74LS669 S-179 $-179 SN54ALS1002 SN74ALS1002 $-265 S-265 
SN54LS670 SN74LS670 7-526 7-526 SN54ALS1003 SN74ALS1003 S-266 S-266 
SN54LS671 SN74LS671 $-187 S-187 SN54ALS1020 SN74ALS1020 S-266 $-266 
SN54LS672 SN74LS672 S-187 S-187 TIM8228 7-514 7-514 
SN54LS673 SN74LS673 $-193 S-193 TIM8238 7-514 7-514 
SN54LS674 SN74LS674 $-193 S-193 TIM9905 7-362 7-362 
SN54LS681 SN74LS681 S-197 S-197 TIM9906 7-376 7-376 
SN54LS682 SN74LS682 $-203 $-203 TIM9907 7-151 7-151 

TIM9908 7-448 7-448 


T Page numbers with “S-” preceding them refer to pages in this supplement; those without ‘’S-’’ refer to pages in The TTL Data Book for Design 


Engineers, second edition, 
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J and JT ceramic dual-in-line package 


These hermetically sealed dual-in-line packages consist of a ceramic base, ceramic cap, and a 24- or 28-lead frame. 
Hermetic sealing is accomplished with glass. The packages are intended for insertion tn mounting-hole rows on 0.300 
(7,62) or 0.600 (15,24) centers. Once the leads are compressed and inserted, sufficient tension is provided to secure the 
package in the board during soldering. Tin-plated (“‘bright-dipped’”’) leads (—00) require no additional cleaning or 
processing when used in soldered assembly. 


28 PIN J CERAMIC 


8) -—_______________-_@) 


EITHER 
INDEX 


® 


t 0.410 (10,42) 
0.390 (9,90 


: oat tBe3) <——— 0.990 (25,15) MAX —————_> 


SEATING PLANE = 
: 
0.008 
0.014 (0,355) (9,203) 


—\\*" 0.008 (0,203) in L.- 0.060 aie 9.021 SS 0.100 (2,54) MIN 


(1,52) pIN SPACING 0.033 (0,84) MIN 
MAX 9.070 (1,78) T.P. 
(See Note a) 


0.200 (5,08) MAX 


24 PIN JT CERAMIC 


1.250 (31,8) MAX 


QOOQOOOO OOOOH 


0.025 (0,63) R NOM 
0.325 (8,26) MAX 


0.300 (7,62) 


245 (6:22) OOOOOOOOOOO® 


0.020 (0,51) 


0.050 (1,27) NOM MIN 0.070 (1,78) 54 pi aces 


0.030 (0,76) GLASS 
Wu 
0.030 (0,76) MIN 


SEALANT 
0.200 (5,08) _ a  —_ Paaeh 
ue aie eT eae | 
SEATING PLANE 
24 PLACES 
24 PLACES 


0.014 (0,356) 0.130 (3,30) 0.023 (0,584) 
—+| 0.008 (0,203) MIN —+| | — ore oseT (0,387) -* PLACES 


24 PLACES 
PIN SPACING 0.100 (2,54) T. P. 


0.100 (2,54) MAX (See Note b) 


4 PLACES 
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TTL INTEGRATED CIRCUITS MECHANICAL DATA 





NT plastic dual-in-line packages 


This dual-in-line package consists of a circuit mounted on a 24-lead frame and encapsulated within an electrically non- 
conductive plastic compound. The compound will withstand soldering temperature with no deformation and circuit 
performance characteristics remain stable when operated in high-humidity conditions. The packages are intended for 
insertion in mounting hole rows on 0.300 (7,62) or 0.600 (15,24) centers. Once the leads are compressed and inserted, 
sufficient tension is provided to secure the package in the board during soldering. Leads require no additional cleaning 
or processing when used in soldered assembly. 


24-PIN NT PLASTIC 


1.250 (31,8) MAX 


HOQOQOO OOOOOO® 


g 0.093 (2,36) R NOM 
0.320 (8,13) 
0.300 (7,61) 0.160 (4,06) NOM 


0.278 (6,99) MAX OOOOOOODOOOO® 


0.015 (0,38) 
E o.010 (0,25) NOM 0.200 (5,08) PY PT Py Tay 
yee } f lj : t 0.033 (0,83) MIN 
24 PLACES 


0.080 (2,03) NOM + pan aa 24 PLACES 
MAX EBiGigi 
105° SEATING PLANE 
90 
24 PLACES 
| 0.014 (0,355) 0.125 (3,17) MIN L—— 9. 021 (0,533) 


0.008 0.008 (0,203) 203) ; 0.015 (0,381) 


0.085 (2,16) MAX 
4PLACES PIN SPACING 0.100 (2,54) T.P. 


(See Note b) 
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TYPES SN54LS18, SN54LS19, SN54LS24, SN74LS18, SN74LS19, SN74LS24 
— SCHMITT-TRIGGER POSITIVE-NAND GATES 
AND INVERTERS WITH TOTEM-POLE OUTPUTS 


D2627, JANUARY 1981 





; 3 ; SN54LS18 .. JOR W PACKAGE 
6 Functionally and Mechanically Identical Spite ec JGR A RAGIAGE 
To ‘LS13, ‘LS14, and ’LS132, Respectively (TOP VIEW) 


e Improved Line-Receiving Characteristics 
e P-N-P Inputs Reduce System Loading 


e Excellent Noise immunity With Typical 
Hysteresis of 0.7 V 


description 


Each circuit functions as a NAND gate or inverter, but because of 
the Schmitt action, it has different input threshold levels for posi- 
tive (VT+) and for negative going (VT_) signals. The hysteresis or 
backlash, which is the difference between the two threshold levels 


(VT+ — VT_), is typically 700 millivolts. NC - No internal connection 
SN54LS19 .. JOR W PACKAGE 


These circuits are temperature-compensated and can be triggered ee ae 


from the slowest of input ramps and still give clean, jitter-free 
output signals. 





schematic (each gate) 









saddled SN54LS24 .. JOR W PACKAGE 
SN74LS24 ..J OR N PACKAGE 
(TOP VIEW) 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage; VGC see NOte: tT)! estate Gdac wd ea tee a as ord ce ee ae, tae We eae 7V 
IROUEVOMAGG: acc epi cite eve ee BP Se ee Se we es wR ee eer a 6 ig ae, Se, ate ae 7V 
Operating free-air temperature range: SN54L9° 6 es —55°C to 125°C 

GNZ4US 2:4 akin he aa tate ene a a es 0°C to 70°C 
Storage TEMpPeratureranGe: sew2cspch es eae aw Sl ae were ae ed ate I ee ae Rok, Gotu log htion os —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


PRODUCT PREVIEW Copyright © 1981 by Texas Instruments Incorporated 


This document contains information on TEXAS IN STRUME 

a product under development. Texas R NTS 
3 INCORPORATED 

instruments reserves the right to change 

or discontinue this product without POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 

notice. 
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TYPES SN54LS18, SN54LS19, SN54LS24, SN74LS18, SN74LS19, SN74LS24 
SCHMITT-TRIGGER POSITIVE-NAND GATES 
AND INVERTERS WITH TOTEM-POLE OUTPUTS 





recommended operating conditions 


SN54LS’ SN74LS’ 
UNIT 
MIN” NOM MAX| MIN NOM MAX. 












High-level output current, Ioy —400 


Low-level output current, loi 
Operating free-air temperature, Ta —55 


SN54LS’ 
PARAMETER TEST CONDITIONSt 
MIN TYP* MAX | MIN 
y Positive-going threshold Yaneey 
1 voltage ce 
y Negative-going threshold Ver =5V 
T- voltage ce 


Hysteresis (V74—VT_) |Vcc=5V 0.4 0.7 
Vik Input clamp voltage Voc=MIN, t]=-18mMA | Re er ee 
VoH High-level output voltage {| Vcc = MIN, Vj = VT—min, !OH = —400 HA 2.5 : . . 


going threshold . 
going threshold 
Mtoe nn |WoorMavi=7y 
in ; Vcc = MAX,V;=7V 
input voltage 
3 


Short-circuit output Vcc = MAX,V;=Vo=0V 
OS current ei ss 


Supply current, outputs 


Vcc = MAX, V1 =0V 
H high cc | 


Supply current, outputs 
jected e Vcc = MAX,V,;=4.5 V 
ow 





t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
¥ All typical values are at Voc = 5 V, Ta = 25°C. 


§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, TA = 25°C, see note 2 


FROM TO TEST CONDITIONS "LS18 "LS19 "LS24 
PARAMETER UNIT 
(INPUT) | (OUTPUT) MIN TYP MAX|MIN TYP MAX] MIN TYP MAX 


: ae a ee 


NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 










Propagation delay time, low-to-high-leve! output 
Propagation delay time, high-to-low-level output 


TPLH 
TPHL 
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TTL TYPES SN54LS137, SN74LS137 
MSs] 3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 


D2416, JUNE 1978 










SN54LS137...J OR W PACKAGE 
SN74LS137...JOR N PACKAGE 
(TOP VIEW) 


DATA OUTPUTS 










a a 







ry a 





rm "t] 


e Combines Decoder and 3-Bit 
Address Latch 


e Incorporates 3 Enable Inputs to 
Simplify Cascading 


e Low Power Dissipation...65 mW Typ 


















ce B a 


OUTPUT 


= cS 





Dy 








SELECT ENABLE 


positive logic: see function table 


The 'LS137 is a three-line to eight-line decoder/demultiplexer with latches on the three address inputs. When the 
latch-enable input (GL) is low, the ‘LS137 acts as a decoder/demultiplexer. When GL goes from low to high, the 
address present at the select inputs (A, B, and C) is stored in the latches. Further address changes are ignored as long as 
GL remains high. The output enable controls, G1 and G2, control the state of the outputs independently of the select 
or latch-enable inputs. All of the outputs are high unless G1 is high and G2 is low. The 'LS137 is ideally suited for 
implementing glitch-free decoders in strobed (stored-address) applications in bus-oriented systems. 





description 


schematics of inputs and outputs 


EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF ALL OUTPUTS 
ENABLE INPUT ADDRESS INPUT 


V 
Vcc CC 


5 kQ2 NOM 


OUTPUT 





Copyright © 1978 by Texas Instruments Incorporated 
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TYPES SN54LS137, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 





functional block diagram (positive logic) logic symbol 


=D 
secect BD , _(2) 
INPUTS - = > 


a= (12) 
St _] e Y3 
] 
a DATA 
OUTPUTS 
= a 


{7} 
ENABLE —— = ® Y? 
INPUTS S) G—©) A 


FUNCTION TABLE 


wees OUTPUTS 
ENABLE | SELECT]. 


L G YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 














) 
x x 


G) 
=a 
C) 
Nd 
i ae 
It 


DFartyrrtirTTte 


r 


rn 
ae 




























IrirTririT7jr xX 
ot ye er ee 
LD er Ee 
aes se | oS 
XZrrizgtitieaTyTgTt 
- rrtjyrtrtrTTt 






eee ee ore es ee eS 
Torrixzr Teree\yxK xX 
Triiwrjxz~rereztriK x 
rr Lt Lyne Lea Ty Lt Zz 
- rrrréroitaTwTagTtTs 


Poke 
= 
2 oo. 


= 
<< 
= 
x 
= 
x 





aa 
oi 
— 
x 
=< 
x 


Output corresponding to stored 
address, L; all others, H 


H = high level, L = low level, X = irrelevant 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note1) ........ A igh ee ser uk ge Oa. a eta eee: Bee ee Wa 
IAPCE VONTEGE:) ok. a el a et a de a ee Sh a Ae eh te es A me 4 te 
Operating free-air temperature range: SN54LS137 . . . . . wee eee 


NOTE 1: Voltage values are with respect to network ground terminal. 
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in ee ee eS —55°C to 125°C 
SN7AUSIOT abc. aoe 6, whe & Glee ee A Bw Ges .. . OCto 70°C 
Storage temperature range . . 1. 1. we ee ee ee ee ee ee Y ic, Bev, Be ego Bee —65 C to 150°C 
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TYPES SN54LS8137, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 





recommended operating conditions 


SN74LS137 
[Lowlevel outputeurrent,igu OC‘ 
[Width of enabling pulseatGL,ty —OSOCOSCSCSCS—CSSSSSC*idSC 
[Setup time at A,B, and inputs, ty —~SOSCSC~C~“‘“<“<SCSCSt Yt 
[Hold time at A, Band Cinputssth 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS137 SN74LS137 
PARAMETER TEST CONDITIONSTt 
MIN TYP MAX |]MIN TYPE MA 


Vi_ Low-level input voltage 


Vik Input clamp voltage Vcc = MIN, I} =—18mA 


: Vcc =MIN, VIH=2V, 
VOH_ High-level output voltage 2 
| Vit = Vit max, toy = —-400uA 


Ae. 3.5 
Vec = MIN, Vin=2V, 0.25 0.4 0.25 04 
VoL _ Low-level output voltage ig Wd OE 
Vit = Vi max loL-8mA| 0.35 05 
20 
11 











Cc 
cs 
+ 


iS 

° 

o 
< 






~J 


0 





x 


2.7 3.5 


Input current at 
ly ; ; Vcc = MAX, Vp=7V 
maximum input voltage 


0.7 
1) = High-level input current Vcc = MAX, Vyp=2.7V 


Ij. Low-level input current Vcc = MAX, Vi =0.4V peraple | 0 
log Short-circuit output current$ | Vac = MAX ~20 —100 


Icc Supply current Vcc =MAX, See Note 2 ea "si de 11 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
AM typical values are at Veg = 5 V, Ta = 25°C. 
8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


b 


| | 
oO NO = 
NO r=) on 


= 
ee] 
= 
ive] 
3 


Cc 
=| 





NOTE 2: Icc¢ is tested with all inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, TA = 25°C, see note 3 


PARAMETER? FROM TO LEVELS TEST 
(INPUT) (OUTPUT) OF DELAY CONDITIONS 









MIN TYP MAX |UNIT 


— 
_ 
— 
~ 























18 27 
25 38 





3 
coe e 
tPHL a ey 2 __ 38 
ae i624 
3 19 a] 
PHL Reese! p99 
Cy = 15 pF 
Enable G2 Y Serr 
tPHL ‘ 16 2? 
See Note 3 
Enable G1 y 
tPHL 1827 


t ats 
eetice : 


tp LH = Propagation delay time, low-to-high-level output. 





tpHL = propagation delay time, high-to-low-level output. 


NOTE 3: For load circuit and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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TYPES SN54LS8137, SN74LS137 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 





STROBE 
DECODER ENABLE 
x0 

X1 

X2 


INPUT 
ADDRESS 


x3 
x4 
X5 





TYPICAL APPLICATION DATA 


TO FIVE 
OTHER 
DECODERS 





YO Yt Y2 Y3 Y4 Y6 YS Y7 





0 12 3 4 5 6 7 8 9 10 11 412 13 «14 «15 160617 «18 «19 20 21 22 23 
OUTPUTS : 


FIGURE 1-6-LINE TO 64-LINE DECODER WITH INPUT ADDRESS STORAGE 
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TTL 


TYPES SN54LS8222, SN54L8224, SN54LS8227, SN54L8228, 
SN74LS222, SN74LS224, SN74LS227, SN74LS228 


LSI 16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


D2616, JANUARY 1981 


e {ndependent Asynchronous Inputs and 
Outputs 


e 16 Words of 4 Bits Each 

e 3-State Outputs Drive Bus Lines Directly 
e Data Rates from 0 to 10 MHz 

e Fall-Through Time...50ns Typ 


e Data Terminals Arranged for Optimum 
PC Board Layout 


e Expandable Using External Gating 


description 


These 64-bit memories are Low-Power Schottky 
memory arrays organized as 16 words of 4 bits 
each. They can be expanded in multiples of 15m+1 
words or 4n bits, or both, (where n is the number of 
packages in the vertical array and m is the number of 
packages in the horizontal array) but some external 
gating is required (see Figure 1). For longer words 
using the ‘LS224 or 'LS228, the IR signals of the 
first-rank packages and OR signals of the last-rank 
packages must be ANDed for proper synchronization. 


INPUT-READY ENABLE AND 


IMNE OUTPUT-READY ENABLE OUI OT 
‘LS222 Yes 3-State 
"LS224 No 3-State 
‘'LS227 Yes Open-collector 





SN54LS222, SN54LS227 ... J PACKAGE 
SN74L$222, SN74L$227 ... J OR N PACKAGE 
(TOP VIEW) 





SN54LS224, SN54LS228 ... J PACKAGE 


SN74LS224, SN74LS228 ... JOR N PACKAGE 
(TOP VIEW) 





LOCK 





‘LS228 No Open-collector 


NC = No internal connection 


operation 


A FIFO memory is a storage device that allows data to be written into and read from its array at independent data 
rates. These FIFO’s are designed to process data at rates from 0 to 10 MHz in a bit-parallel format, word by word. 
Data is written into the memory on a high-to-low transition at the load clock input (LDCK) and read out on a low-to- 
high transition at the unload clock input (UNCK). 


The memory is full when the number of words clocked in exceeds the number of words clocked out by 16. When the 
memory is full, LDCK signals have no effect. When the memory is empty, UNCK signals have no effect. 


Status of the FIFO memory (see timing diagram) is monitored by the input ready (IR) and output ready (OR) flags 
that indicate “not full’ and “not empty” conditions. The IR output will be high only when the memory is not full and 
the LDCK input is low. The OR output will be high only when the memory is not empty and UNCK is high. 


A high-to-low transition at the clear (CLR) input resets the internal stack control counters and also sets IR high and 
OR tow to indicate that old data remaining at the data outputs is invalid. Data outputs are noninverting with respect 
to the data inputs and are at high impedance when output enable (OE) is low. OE does not affect the IR and 
OR outputs. 





PRODUCT PREVIEW 


This document’ contains information 
on a product under development. Texas 
instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54L$222, SN54LS224, SN54LS227, SN54LS228, 


SN74LS222, SN74LS224, SN74LS227, SN74LS228 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 





functional block diagram (positive logic) 








og HU Be 
ara lt19) n 
cock 423) gs 
RING COUNTER 
CTR DIV 16 
; 
2 
WRITE 3 
ADDRESS 4 
6 
ine 2 7 
('L$222, ‘L$227 only) 8 
0 
1 
2 
3 
4 
5 
(31215 
O7)114} 0, 
19)(15 
unc LEI, RING COUNTER 
CTR DIV 16 
READ ae 
ADDRESS Be 
iy, 
rN 
(18) SN 
RE~—— -> ae 
(‘LS222, ‘LS227 only) ba 
a 
N 
: 2 
(5)(4) Ly (16)[13] 
D 1D ao 
ae es mes ECC 
(8)(6] a (13)[11) 
02571 ae ey Se ara he 
D3 a | a3 
**LS222 and ‘'LS224 have 3-state (V7) outputs. (‘LS222 and ‘LS227 pin numbers) 
'LS227 and ‘LS228 have open-collector (©) outputs. [‘LS224 and 'LS228 pin numbers] 
timing diagram 
INITIALIZE LOAD 2 WORDS | UNLOAD 2 WORDS | LOAD UNTIL FULL | UNLOAD 
CLA 
LDCK 
INPUTS 
UNCK 









D XXXX Xi Ont 
| 


OUTPUTS OR f= 4 [ Sa —d |: 


Q0-03 INVALID | WORD1 — | WORD2| INVALID WORD 1 [ worp 2 
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TYPES SN54LS222, SN54LS224, SN54LS227, SN54L8228, 
SN74LS222, SN74LS224, SN74LS227, SN74LS228 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 


logic symbols 'LS222 ’LS224 





OE 


LDCK 


DO 
D1 
D2 
D3 





DO 
D1 
D2 
D3 





These symbols are functionally accurate but do not show the details of implementation; for these, see the functional block diagram. The 
symbol represents the memory as if it were controlled by a single counter whose content is the number of words stored at that time. 
Output data is invalid when the counter content is 0. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (See Note 1) 6. ee ee ee ee ees Etec 5 EN 
input Voltage! © ei ned bat Ge SE VERSE ba mee eae Pee Oe CE EEN SOP Re IG EES 7V 
OffstateOutputevoliage  <4-3:56o! aie dea wl a See ees Ph Ri eee Re eee ee aw ee a ee ees 5.5 V 
Operating free-air temperature range: SN54LS222, SN54LS224, SN54LS227, SN54LS228 .....- —55°C to 125°C 

SN74LS222, SN74LS224, SN74LS227, SN74LS228 ...----- O°C to 70°C 
Sioragetemperatuie range. 2 i.d.biew ees, wv daavay whe atlas na eae RES RO ae eee —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS222, SN54LS224, SN74LS222, SN74LS224 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 
WITH 3-STATE OUTPUTS 





recommended operating conditions 


SN54LS’ SN74LS' hae 

MIN NOM MAX|MIN NOM MAX 
Supply voltage, Vcc 4.5 5 5514.75 5 5.25 
—400 —400 


Low-level output current, Io. 


Hold time, tp, D from LDCK1 
Operating free-air temperature, Ta 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SNS4LS’ SN74LS’ 
PARAMETER UNIT 


EST CONDITIONST 
Vir High-level input voltage [oe ce ee ee 


Vii Low-level input voltage eee Oe 
ViK Input clamp voltage Vcc = MIN, t)=—-18mMA pa 






Ny 
> 






NO 
oo 
B 
> 








~J 
oO 


—55 


—_ 
nN 
ol 



















2 
2.4 3 
2.7 3 


Vec= MIN, Vin=2Y, || MAX 
VoH High-level output voltage CC 1H OH 
Vit = Vit max, lon = —400 uA 











0.25 0.4 
0.35 0.5 
0.25 0.4 
0.35 0.5 


iou=12ma [028 04) 


VoL Low-level output voltage 






Vit = Vit max loL=4mA 
loL=8mA 


Vo=A27V 
Voc = MAX, Vip =2V, 


ViIL=aV x 
Lette me Vo =0.4V 


Vcc =MIN, Vipn=2V, | lol = 24 mA 










Off-state output current, 
H high-level voltage applied 
Off-state output current, 


| 
No 
} 
= 
> 


i ' 
oO 


N 

| 
= 
> 





liH «= High-level input current Vcc = MAX, V1, = 2.7 V 
iL. Low-level input current Vcc = MAX, V|, =0.4 V 
—13 


| Sh t- . it t§ iQ V = MAX 
os ort-circuit curren IR, OR| CC —10 


Outputs high 
Vcc = MAX Outputs low 
Outputs disabled 


TE or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 





Input current at maximum 
1} ; Vcc = MAX,V,=7V 
input voltage 


| 

= 
Ww 
oO 


—30 
—20 


2 
4 
—100 

87 





fcc Supply current 


0.7 
2.4 3.3 
2.5 3.4 
| —20 
OZL low-level voltage applied | 0 
20 
—30 0 








FAII typical values are at Veg = 5 V, Ta = 25 C. 
8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


cm ee ee rennet 
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TYPES SN54L8S222, SN54L8224, SN74LS222, SN74LS224 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 
WITH 3-STATE OUTPUTS 


switching characteristics, Vcc =5 V, Ta = 25°C 


"LS222 *LS224 
PARAMETER FROM TO TEST CONDITIONS UNIT 
MIN TYP MAX | MIN TYP MAX 
IR 


cae aan (Rael Se) 
ene ine 

[ein _[ oner_| on 
cS 
te co 





















Le] 





NO 
or 
NO 
ot 







See Note 2 


N 
ie) 







NO 
2°) 


teen —|_unck: | OR | 

Pac [_unck: {| On| 

Peed unckr (| iA 

cA, | oR _| 

2 nF 

[LH —+| tock) | a 

PHL «stocks | 

Pet | sUNCK? [| 

PHL ~«Y~sUNcK? | a Ren 
aa See Note 2 
ae 


= Ww] RIN 
ao Wyo; no 
w NS 
ow 0) 


_ > (oe) = = 
rs rs oO ard 

= 

” 


R. = 667 &, 


a 
oO 
an] 


NO 
wo 
N 
Ww 
=) 


No 
No 





o1 


R~_ = 667 2,C, =SpF, 
See Note 2 







nN 
NO 
NO 
NO 





NOTE 2: For load circuits and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, second edition. 


schematics of inputs and outputs 


EQUIVALENT OF CLEAR AND EQUIVALENT OF 
OUTPUT READY ENABLE INPUTS OTHER INPUTS 


Vcc ao Vcc 
13 kQ NOM 19 kQ NOM 
INPUT -- 


TYPICAL OF INPUT READY AND TYPICAL OF Q OUTPUTS 


ITI 


OUTPUT READY OUTPUTS 


= Vcc 
120 2 NOM 
OUTPUT 
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SN54LS227, SN54LS228, SN74LS227, SN74LS228 


16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 
WITH OPEN-COLLECTOR OUTPUTS 





recommended operating conditions 


SN54LS’ SN74LS’ UNIT 
MIN NOM MAX |MIN NOM MAX 
4.75 5 5.25 


5 
24 
70 


< 


Supply voltage, Vcc 


High-level output voltage, VOH Oe eee | 


High-level output current, lop m1 
Se eee Ge aa! ————} i 
Setup time, toy D to LDCK | ag 

Hold time, t D from LOCK oe eee 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS’ SN74LS’ 
PARAMETER TEST COND!ITIONSt UNIT 
MIN TYPE MAX |MIN TYPE MAX 





a SE 
—55 125 


V 
A 
A 

ns 

=C 
















V Low-level input voltage 


Vik Input clamp voltage Vec=MIN, t)=-18mA 


Vec=MIN, ViH=2V,lOH = —400 LA, 
Vit = Vit max 


| Vec=MIN, Vin=2V,VoH = 5.5 V 
lop High-leve! output current cc 1H OH 
Vit = Vit max 















VoH High-level output voltage 





nee (ie 
p00} a 


2.5 3.4 
0.25 0.4 





2 
2.7 3 


4 
100 
loL=12mA 0.25 0.4 
Vec=MIN, ViH=2V,/loL = 24 mA 0.35 05 
VIL = Vi max lol =4mA 0.25 0.4 0.25 0.4 
ion=e@ma_ | SSsS—~—~SC(‘“‘éOS:~C~‘S 


Input current at maximum 

Vcc =MAX, Vi=7V MA 
input voltage 

li4y High-level input current Vcc = MAX, Vi =2.7V 20 20] WA 
le Low-level input current Vcc = MAX, V,=04V 


Short-circuit output 
los § Vcc = MAX —20 —100 } —20 —100 
current 


Outputs high 
Voc = MAX a7 
Outputs disabled 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values are at Vec=5V,TpaA= 25°C. 
8 Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 


Vo__ Low-level output voltage 











> 





mA 






o 
~ 


Icc = Supply current 






=| =) 
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SN54LS227, SN54LS228, SN74LS227, SN74LS228 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 
WITH OPEN-COLLECTOR OUTPUTS 









switching characteristics, Vcc =5 V, TA = 25°C 
PARAMETER FROM TEST CONDITIONS oe cee UNIT 
MIN TYP MAX 


a ane ae 
Tue Re) 
Pin ~dY one? (| or + 
pu, iE PR 
[tpi Yuck PR 
ren kek Pk 
eT 
Peru OR 
[teed | oR 
re 
er 
7 
[win | tock [a 
ea, i teks 

es 

So 

a aa 

ae 


























See Note 2 


No 
~ 
NO 
~ 
n 


ns 













3 
“n 


on 
on 
pay 
7) 









“a 










R_ = 6672, 
Cy =45pF, 
See Note 2 


NOTE 2: For load circuits and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, second edition. 





wn 





No N 
N) No 
3 

72) 


NO 

ol 
° 

“ 





schematics of inputs and outputs 


EQUIVALENT OF CLEAR AND EQUIVALENT OF 
OUTPUT READY ENABLE INPUTS OTHER INPUTS 


13 k2 NOM 19 k2 NOM 


TYPICAL OF INPUT READY AND TYPICAL OF OQ OUTPUTS 


OUTPUT READY OUTPUTS 
Vcc 


120 & NOM 


OUTPUT 


OUTPUT 
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TYPES SN54LS222, SN54LS224, SN54LS8227, SN54LS228, 


SN74LS222, SN74LS224, SN74LS227, SN74LS228 
16 X 4 ASYNCHRONOUS FIRST-IN FIRST-OUT MEMORIES 





TYPICAL APPLICATIONS INFORMATION OUTPUT 


— ENABLE 

CLR 

UNLOAD 
CLK 


LOAD 


CLK 
OUTPUT 


INPUT READY 


READY 


a yg a ee 


5V 





FIGURE 1—46-WORD BY 16-BIT EXPANSION USING ’LS222 


10 
= Noninverting delay 2 10 ns (e.g., 2 stages of ‘LSO4), 2 places. 
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TTL TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
LSI PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 


D2628, JANUARY 1981 





SN54LS292..JOR W PACKAGE 


e Count Divider Chain SN74LS292.. JOR N PACKAGE 
e Digitally Programmable from 22 to 2 
e Useable Frequency Range from DC to E 

30 MHz TP 1 


(TOP VIEW) 
(n = 31 for ‘LS292, n= 15 for ‘LS294) B 
CLK 1 


16 Voc 
15 C 
14 D 
13 TP3 
12 NC 
TP 2 11 CLR 
10 A 
GND 8 9 NC 


CLK 2 
Q 
SN54LS294.. JOR W PACKAGE 


e Easily Expandable 


e Applications 
e Frequency Division 
e Digital Timing 


wv Om PF & N = 


description 





These programmable frequency dividers/digita!l timers SN74LS294 ... JOR N PACKAGE 
contain 31 flip-flops (‘LS292) or 15 flip-flops (TOP VIEW) 
(‘LS294) plus 30 gates on a single chip. The count B ‘ 16 Vcc 
modulo is under digital control of the inputs provided. 5 15 OC 
Both types feature an active-low clear input to initial- TP 3 14 D 
ize the state of all flip-flops. To facilitate incoming in- CLK1 4 13 NC 
spection, test points are provided (TP1, TP2, and TP3 CLK2 5 12 NC 
on the ‘LS292 and TP on the ‘LS294). These test —— 
. ; ; NC 6 11 CLR 
points are not intended to drive system loads. Both 
types feature two clock inputs; either one may be G 7 10 ING 
used for clock gating. (See the function table below.) GND 8 9 NC 


NC — No interna! connection 


‘LS292, ‘LS294 FUNCTION TABLE A brief look at the digital timing capabilities of the 


‘LS292 will show that with a 1-MHz input frequency, 
CLEAR CLK 1 CLK Q OUTPUT MODE : : ; : 
CLEAR | . programming for 210 will give a period of 1.024 ms, 


X Cleared to L and 220 will give a period of 1.05 sec, 226 will give a 
L Count period of 1.12 min, and 231 will give a period of 
+ Count 35.79 min. 

X Inhibit : ' gts oe 

4 fanBis These devices are easily cascadable giving limitless 


possibilities to timing delays that can be achieved. 





schematics of inputs and outputs 


EQUIVALENT TYPICAL TYPICAL 
OF EACH INPUT OF QO OUTPUTS OF TP OUTPUTS 


Vcc -— | 
Reg 
OUTPUT 
INPUT -— 
OUTPUT 


CLK: Req = 10 k2 NOM 
All others: Reg = 20 k8t NOM 





Copyright © 1981 by Texas Instruments Incorporated 


TEXAS INSTRUMENTS 31 


INCORPORATED 


181 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN54LS292, SN54LS294, SN74LS292, SN74L$294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 





operation 


The functional block diagram shows that the count modulo is controlled by an X/Y decoder connected to the mode- 
control inputs of several flip-flops. These flip flops with mode controls each have a ‘’D“’ input connected to the parallel 


clock line and a ‘““T’’ input driven by the preceding stage. The parallel clock frequency is always the input frequency 
divided by four. 


The X/Y decoder output selected by the programming inputs goes low. While a mode control is low, the ‘‘D’’ input of 
that flip-flop is enabled, and the signal from the parallel clock line (fj, + 4) is passed to the “T” input of the following 
stage. All the other mode controls are high enabling the ‘T”’ inputs and causing each flip-flop in turn to divide by two. 


PARALLEL CLOCK 





ACTIVE-LOW CLEAR 


OUTPUT OF 
PRECEDING TO TOGGLE 
STAGE INPUT OF 
NEXT STAGE 
FROM 
xX/Y 
CODER 
logic symbols 
‘LS292 *LS294 


CLK1 
CLK2 


moo ww > 
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TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 





functional block diagram (positive logic) 
‘LS292 


cor OW 


cLK2-l2! |>o val 

















ee 
A (10) 
(1) 


20f>— ies o- ici 
= - panne pf oS tre 
162) 

s 

¢ £15) 


2 
a ir ; a 
8 
7 OC> 2TC> a () ® A ; 
: eo a ———— a 
12 Pa a Oe oe > 
CX=> 2T es (13) TP3 


D (14) 


E (2) 
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TYPES SN54L8292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 





functional block diagram (positive logic) 
‘LS294 


—— (11) 


CLR < O = 
_ : nL TELE 
CLK2 Bo L a 





(2) 
(1) 
(15) 


(14) 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage, Vor (see Note: 1)? ccsucyiawa, ge tack alain ware Mebe cees aoe na ee eg ee Oe a le eee 7V 
IOUT YOMAGC? nicer rect ih te Re oe eR SRE ee alan e BGS OE Reae eRe eet oe as Seas WP ee 7V 
Operating free-air temperature range: SN54LS292, SN54LS294...... ee ee es —55°C to 125°C 

SN74LS292, SN74LS294... 0... ee eee 0°C to 70°C 
Storage temperature range. 25 6b. A oe a dS ark we Ew HES ORES BS SEAS WSS SG OSE RAS —65 C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal, 
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TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 





recommended operating conditions 


UNIT 
Supply voltage, Vcc 145 5 55. 4.75 5S 5.25 V 
Low-level output current, 1OL. (Goniy) 
: ; : 
Operating free-air temperature, Ta —55 125 


SN54LS’ SN74LS’ 
PARAMETER TEST CONDITIONSt | SNS4LS" UNIT 
MIN TYPE MAX|MIN TYPt MAX 


Vik Input clamp voltage Vcc = MIN, |} = -18mA 


High-level output Vec=MIN,Vip=z2V, | =—1.2 mA, 
voltage 


2 
3 
Vit = Vit max 
lol =12mA 0. 
4 















































Low-level output | Q 





voltage 


0.7 
4 
25 0.4 
Input current at maximum 
ly , Vcc = MAX,V,;=7V 
input voitage 
WH High-level input current Vee = MAX, Vi= 2.7 V 
0 75 
30 50 







current All others Po 0.4 | 
output current § 
a 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
* Al typical vajues are at Vcc = 5 V, Ta = 25°C. 
8 The duration of the short-circuit should not exceed one second. 


2.4 
Vec= MIN, 
lol = 24 mA 
—30 





*The TP output or outputs are not intended to drive external loads but are solely provided for test points. 


switching characteristics, Vcc = 5 V, Ta = 25°C, Ry = 667 2, CL = 45 pF, see note 2 


FROM TO 
PARAMETER TEST CONDITIONS 
(INPUT) (OUTPUT) 
55 90 55 90 pas 


NOTE 2: Voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. See load circuit 






















Modulo set at 22, 


A thru E = LLLHL ('LS292), 










A thru D = LLHL (’LS294) 





in Figure 1. 
fax = maximum clock frequency 
tpLH = Propagation delay time, low-to-high-level output 
tpH_L = Propagation delay time, high-to-low-level output 





TEXAS INSTRUMENTS 35 


INCORPORATED 
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 


TYPES SN54LS292, SN54LS294, SN74LS292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 





switching loads 


Vcc 
RL = 667 2 


FROM OUTPUT 
UNDER TEST 


FIGURE 1 


*LS292 FUNCTION TABLE 


PROGRAMMING FREQUENCY DIVISION 
EoD c BA BINARY DECIMAL | BINARY DECIMAL |BINARY DECIMAL | BINARY DECIMAL 


Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit 
Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit | Inhibit Inhibit 
22 29 512 131,072 224 16,777,216 
23 29 512 131,072 224 16,777,216 
131,072 16,777,216 
131,072 16,777,216 
131,072 16,777,216 
131,072 16,777,216 
131,072 
131,072 
131,072 
131,072 
4,096 217 131,072 
8,192 217 131,072 
16,384 Disabled Low 
32,768 Disabled Low 
65,536 
131,072 
262,144 
524,288 
1,048,576 29 16,384 
2,097,152 29 16,384 
4,194,304 Disabled Low 65,536 
8,388,608 Disabled Low 65,536 
16,777,216 262,144 
33,554,432 262,144 
67,108,864 1,048,576 
134,217,728 1,048,576 
268,435,456 32,768 4,194,304 
536,870,912 32,768 4,194,304 
1,073,741,824 131,072 16,777,216 
2,147,483,648 131,072 16,777,216 


Trt rjrT rt tT elJrF rr re jr Pr Pr ryt tt tIJt tt ry TF Poy ee eH 
a CS A ON OC eee ee Se ee OO Ss OR Oe Se Os Ss YO 0 ee Se Se > Se ee 0 
Pe CIS Soe Ole s.r Pee eee ee eee ae ee Ee ae. oe ee re 
fr a ae ee ee ee ae ee oe ee a ee ee ee ee 


L 
( 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
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TYPES SN54LS292, SN54LS294, SN74L$292, SN74LS294 
PROGRAMMABLE FREQUENCY DIVIDERS/DIGITAL TIMERS 





‘LS294 FUNCTION TABLE 


FREQUENCY DIVISION 
PROGRAMMING INPUTS ee ee ee 


Cc B BINARY DECIMAL BINARY DECIMAL 


Inhibit Inhibit Inhibit Inhibit 
Inhibit Inhibit Inhibit Inhibit 
22 4 29 512 

23 8 29 512 


Disabled Low 





Itt rIFr rr ryt Tt LIF FP ee 
Teer TG rte ryrT PrP ryt tee 
ELF Lf eb er Leyte Lk ele PrP ce 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
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SN54LS297 ...J OR W PACKAGE 
SN74L$297 ...J OR N PACKAGE 


e Digital Design Avoids Analog By} 1] © 116} Vcc 
Compensation Errors oA C 
e Easily Cascadable for Higher Order Loops ENCTR D 
e Useful Frequency from DC to: K CLK oA2 
50 MHz Typical (K Clock) Petes ame 
35 MHz Typical (I/D Clock) : 
D/U XORPD OUT 
1/D OUT $B 
GND pA 





description 


The SN54LS297 and SN74LS297 devices are designed to provide a simple, cost-effective solution to high-accuracy, 
digital, phase-locked-loop applications. These devices contain all the necessary circuits, with the exception of the 
divide-by-N counter, to build first order phase-locked loops as described in Figure 1 in the operations section. 


Both exclusive-OR (XORPD) and edge-controlled (ECPD) phase detectors are provided for maximum flexibility. 


Proper partitioning of the loop function, with many of the building blocks external to the package, makes it easy for 
the designer to incorporate ripple cancellation or to cascade to higher order phase-locked loops. 


The length of the up/down K counter is digitally programmable according to the K counter function table. With A, 
B, C, and D all low, the K counter is disabled. With A high and B, C, and D low, the K counter is only three stages 
long, which widens the bandwidth or capture range and shortens the lock time of the loop. When A, B, C, and D are 
all programmed high, the K counter becomes seventeen stages long, which narrows the bandwidth or capture range 
and lengthens the lock time. Real-time control of loop bandwidth by manipulating the A through D inputs can 
maximize the overall performance of the digital phase-locked loop. 


The 'LS297 can perform the classic first-order phase-locked loop function without using analog components. The 
accuracy of the digital phase-locked loop (DPLL) is not affected by Vcc and temperature variations, but depends 
solely on accuracies of the K clock, !/D clock, and loop propagation delays. 


MODULO CONTROLS 









K-COUNTER 
CLOCK 
DOWN/UP CONTROL 
K-COUNTER 
ENABLE 


by INCREMENT/DECREMENT 
CIRCUIT 


Pp 


1/D OUTPUT 





(11) __EXCLUSIVE-OR PHASE 
DETECTOR OUTPUT 


(12) _ EDGE-CONTROLLED PHASE 
DETECTOR OUTPUT 


Basie 


FIGURE 1—SIMPLIFIED BLOCK DIAGRAM 
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functional block diagram 


















(2) | 
: = | 
C———}— | 
(14) 
Dp | 
] | 
| 
TO MODE CONTROLS 12-2 (11 STAGES NOT SHOWN) 
kerk | 
| ar: 
= | aly = T3p R Lae | 
ou & | 
ves 14T P4—op> 137 o> 17 ft T 
[ LE me re . 
(3) | CE: laa ee hae l 
ENCTR >> 14T O> 13T O> 1T I T 
| es =? ae 
| 
| | 
! me at § ! 
[2 eee ne oe yas a oe INCREMENT 
(5) | 
1/D CLK iO | 
| | a I/D OUT 
[ 
| 21 | 
{ | 
| | 
| - | 
[ O> C21 i eof O> C21 | 
| 21D b) | 
| 2 | 
|_| 
| | 
| | 
‘si [TT EXCLUSIVE-OR PHASE DETECTOR ore ~T 


oA | 
| = > , 1) XORPD 
op) i 


OUT 


| 

| in 

Hammel Ome ts oo iia 
, i 


(13) 
gA2 
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TYPES SN54LS8297, SN74L8297 


DIGITAL PHASE-LOCKED-LOOP FILTERS 





K COUNTER FUNCTION TABLE 
(DIGITAL CONTROL) 


MODULO (K) 






srerlerer 


pp | ¢ | ap {| a 

L L i L Inhibited 
L L L H 23 
L L H L 24 
L [: H H 25 
L H e L 26 
L H L H 2/7 
L H H L 28 
L H H H 29 
H L L L 210 
H ft: L H 211 
H L H L 212 
H L H H 213 
H H L 

H H L 

H H H 

H H H 





schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


Vee —— 
Req 
INPUT a fs 


A,B, C, D, A2: Reg = 20 kKQ.NOM 
$B: Reqg= 6 k§2NOM 
All others: Reg = 10 kQ. NOM 





operation 





TYPICAL OF 1/D OUTPUT 


cc 
100 {2NOM 


FUNCTION TABLE 
EXCLUSIVE-OR PHASE DETECTOR 


~A1 oB XORPD OUT 
5 


L 
H H 
L H 
H L. ; 


FUNCTION TABLE 
EDGE-CONTROLLED PHASE DETECTOR 


ECPD OUT 


H 
L 


No change 







Itrer 


No change 


H = steady-state high level 
L = steady-state low level 
{ = transition from high to low 


t = transition from low to high 


TYPICAL OF 
ECPD AND XORPD OUTPUTS 
== Vcc 
120 §£2NOM 


V 


OUTPUT 


OUTPUT 


The phase detector generates an error signal waveform that, at zero phase error, is a 50% duty cycle square wave. At 
the limits of linear operation, the phase detector output will be either high or low all of the time, depending on the 
direction of the phase error (¢jn —@oyt). Within these limits, the phase detector output varies linearly with the input 
phase error according to the gain ky, which is expressed in terms of phase detector output per cycle of phase error. 
The phase detector output can be defined to vary between +1 according to the relation: 


% high — % low 
100 


PD Output = (1) 


The output of the phase detector will be kq $e, where the phase error ¢e = jn — Pout. 
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Exclusive-OR phase detectors (KORPD) and edge-controlled phase detectors (ECPD) are commonly used digital types. 
The ECPD is more complex than the XORPD logic function, but can be described generally as a circuit that changes 
states on one of the transitions of its inputs. kg for an XORPD is 4 because its output remains high (PD output = 1) 
for a phase error of 1/4 cycle. Similarly, kg for the ECPD is 2 since its output remains high for a phase error of 1/2 
cycle. The type of phase detector will determine the zero-phase-error point, i.e., the phase separation of the phase 
detector inputs for ¢g defined to be zero. For the basic DPLL system of Figure 2, 62 = 0 when the phase detector 
output is a square wave. The XORPD inputs are 1/4 cycle out of phase for zero phase error. For the ECPD, de=0 
when the inputs are 1/2 cycle out of phase. 


Mf, 










DIVIDE-BY-K 
COUNTER 





BORROW 








fin, Gin 


2Nfe 






ae ) COUNTER | 






FIGURE 2—DPLL USING EXCLUSIVE-OR PHASE DETECTION 


The phase detector output controls the up/down input to the K counter. The counter is clocked by input frequency 
Mfc, which is a multiple M of the loop center frequency fe. When the K counter recycles up, it generates a carry pulse. 
Recycling while counting down generates a borrow pulse. If the carry and borrow outputs are conceptually combined 
into one output that is positive for a carry and negative for a borrow, and if the K counter is considered as a frequency 
divider with the ratio Mf,/K, the output of the K counter will equal the input frequency multiplied by the division 
ratio. Thus the output from the K counter is (ky ¢gMf¢)/K. 


The carry and borrow pulses go to the increment/decrement (I/D) circuit, which, in the absence of any carry or 
borrow pulse, has an output that is 1/2 of the input clock !/D CLK. The input clock is just a multiple, 2N, of the loop 
center frequency. In response to a carry or borrow pulse, the I/D circuit will either add or delete a pulse at 1/D OUT. 
Thus the output of the I/D circuit will be Nf, + (kqg@ gMf,)/2K. 


The output of the N counter (or the output of the phase-locked loop) is thus: 
fo = fc + (kq deMf-)/2KN 


If this result is compared to the equation for a first-order analog phase-locked loop, the digital equivalent of the gain 
of the VCO is just Mf./2KN or f-/K for M = 2N. 


Thus the simple first-order phase-locked loop with an adjustable K counter is the equivalent of an analog phase-locked 
loop with a programmable VCO gain. 
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Mf, 







DIVIDE-BY-K 
COUNTER 








BORROW 


fin, Pin 


2Nf, 
fout, Pout 
DIVIDE-BY-N 
COUNTER 
FIGURE 3—DPLL USING BOTH PHASE DETECTORS IN A RIPPLE-CANCELLATION SCHEME 
absolute maximum rating over operating free-air temperature range (unless otherwise noted) 
Supply voltage; VGC (see NOLEN). 4:4.422-5: 5 os Wate dd ak et dad Ayah dle ae BLA a a we ad GN Sed A Bets 7V 
ISTOUL VOILAQG” 6.25. 9.8) faceted ecm se 4 x pes bw Ae vows “th eds de ace! cto et far qe enced anie ee tpS wh A we eR Dae Ba Ge ees 7V 
Operating free-air temperature range: SN54LS297 «6 ee ee ees —55°C to 125°C 
SN7ALGI07° hued nwiehe eso ah accredit whee 0°C to 70°C 
Storage temperature range... 1. ee ee ee eee teen te bene ee nees —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


SN54LS297 
MIN NOM MAX 
Supply voltage, Vcc =2 : ~ 
1/D OUT a 
High-level output current, Ioy EXOR, ECPD 
1/D OUT 
Low-level output current, IQH XOR, ECPD 
K Clock 
Clock frequency, forgc, 1/D Clock 
K Clock 
Width of clock input pulse, ty 1/D Clock 3 
oc 


0 

3 
Setup time, tg, to K Clock t U/D, ENCTR 30 
Hold time, tp, from K Clock t U/D, ENCTR 


Operating free-air temperature, TA 
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS297 SN74LS297 
PARAMETER TEST CONDITIONSTt UNIT 
MIN TYPt MAX I]MIN TYyPt MAX 


A 

Vin Highlevlingutwotage sf OC~C—Cs—C‘“‘“‘“‘<;<S;SSt*tC*dTC Ud] CY 

Vi__Lowlevelinputvoltage | —SSSOSC—SCSOSOSSCSCSC‘iSSCCCSC“‘“ a C~=‘ 
0 


















Vik Input clamp voltage Vcc = MIN, l}=-18mA P= 
Vay High-level (/D OUT Vec=MIN, Vin=2V, [lon=MAX | 24 | 2.4 
OH output voltage Vit = Vip max lon = MAX | 2.5 
Low-level 


1/D OUT 
V 
OL output voltage Jomes 


ae 
Le 
een erent | 

ares 






2: 
.25 : 0.4 
0 


Veco = MIN, Vin z2v 


V 
V 
V 
Vit = VIL max 


Input current at 






1 maximum input 












voltage 
PO 
20 

mA 

All others PBT 08 | 
Short-circuit 1/D OUT —30 —130 | -30 —130 

| V = MAX 

OS output current § cc ~20 ~100 | ~20 “oo | ™ 


Vcc = MAX, All inputs grounded, 
Icc Supply current 75 120 75 120 
All outputs open 


TF or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Fall typical values are of Voc = 5 V, Ta = 25°C. 
§ Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C 


epee 


High-level 
UA 


input current 
All others 


/D, EN, dA1 
oB 
A,B,C,D,¢A1 


fama 


. Low-level 


IL : 
input current 






















: = 
ie @A1 or $B Other input high XOR OUT C, = 45 pF, 
See Note 2 


a2 CPO OUT 


Vtp LH = propagation delay time, low-to-high level output 





tpHL = propagation delay time, high-to-low level output 
NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 
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‘LS320 
SN54LS320.... JOR W PACKAGE 
e Crystal-Controlled Oscillator Operation SN74LS320... JOR N PACKAGE 
from 1 MHz to 20 MHz (TOP VIEW) 
e 2-Phase Driver Outputs ae Nea 
Cc 2 
’LS321 


e Similar to ‘LS320 But Includes f/2 and 
f/4 Count-Down Outputs 


description 


The ‘LS320 is a crystal-controlled oscitlator/clock 
driver. It features complementary standard and 
high-current driver outputs. A synchronization 
flip-flop is included. 


TANK TANK GND FFQ FFD 
1 2 


The driver outputs, F’ and F’ have very-low impedance. 
and can be used to drive highly capacitive TTL-level 
lines. If the driver outputs are not used, then the 
Vcc’ terminal can be left open. 





NC—No internal connection 
The ‘LS321 is identical to the ‘LS320 except it 
additionally features two count-down outputs, F/2 


and F/4. SN54L$321 ... JOR W PACKAGE 

ee SN74LS321... JOR N PACKAGE 
These circuits were designed for crystal control of (TOP VIEW) 
frequency and capacitive control is not recommended. 


; : , XTAL XTAL 
if a fundamental crystal is used, an inductor of 5 to Se : 


160 WH Is required to be connected between the tank 1 
and tank 2 inputs. If a third-overtone crystal is used, 
a tuned tank is necessary. 


Interaction of the driver outputs with the other 
outputs limits useful frequencies as shown in the 
frequency-limits table. 


The SN54LS320 and SN54LS321 are characterized 
for operation over the full military temperature range 
of -—55°C to 125°C. The SN74LS320 and 
SN74LS321 are characterized for operation from O0°C 
to 70°C. 





FREQUENCY LIMITS 


Driver outputs only 
Other outputs only 





Driver and any other outputs 
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functional block diagram (positive logic) logic symbols 
‘LS320 
FFO = O rra 
a) &. LJ | 
TANK 1 
TANK1 
TANK 2 = = >t TANK2 
osc 
xTaL 1 a> > d>o— 2 + XTAL1 
7 Voc’ XTAL2 
ae f SECTION 
S 0} 
bots 
[Were OO eee ae oe 
! Q ata> F/4 
I 
ony | tOpck | Lf S0-e ab cx 





a> (13) E/2 TANK1 , 
epee eee Perr ete eeteed ea eee gi eon eae | 
TANK2 , 
CTRDIV2 
XTAL1 3 
+ 
| CTRDIV4 
XTAL2 3 
> + 


> 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vee (see Note1) <4: 2s @ Go Bo ee ae ee ee ew el hee ee eS ee TV 
Suppivoltage- Vee out eee oe RS we eo Ook ee eee 2 eB wee SS 7V 
Input voltage to FFD terminal Oa RO eR ee ek ORB ERR tee he a Se HOS VAIO7V 
Operating free-air temperature range: SN54LS320, SN54LS321 toe ee ew ee ee ee es 55°C to 125°C 

SN74LS320,SN74LS321 «2... ww eee ee ee «OPC to 70°C 
Storage temperaturerange . . 1. 1 ee ek ee ee ee ee ee ee ee = 65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminals. 


recommended operating conditions 


SN54LS320 SN74LS320 
SN54LS321 SN74LS321 | UNIT 
MIN NOM MAX MIN NOM MAX | 


Supply voltage, Vcc’ 4.5 5 5.5 4.75 5 5.25 a 


F’ or F’ —12 —24 
Low-level output current, Io. = mA 
















Ac 2 a 
Precis «id os SSCSC~SOSCSSCSC~*S 
Pracisazy «dp oa 

a 20 


—55 






Output frequency, fout 







Operating free-air temperature, Ta 





Input and output schematics are similar to those shown for SN74LS326 on page 7-462 of The TTL Data Book for Design Engineers, second 
edition, LCC4112. 
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TYPES SN54L$320, SN54LS321, SN/4L$320, SN74L$321 
CRYSTAL-CONTROLLED OSCILLATORS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 






SN74LS320 
SN74LS$321 


SNS54LS320 
SN54LS321 
MIN TYPE MAX 





TEST CONDITIONST 





PARAMETER 








VIL Low-level input voltage 


Input clamp voltage Vcc = MIN, Vec’=MIN, = t)=-18mMmA 15 


ene Vec=4.5V, Vecl=4.5V, loH=-12mA 
Veco =4.75V, Vec' =4.75V, lon =—-24mA 
Others} Voc =MIN, VIH=2YV, IOH = —400 uA) 2.5 


: 1OL =12mMA 0,25 0,4 
FF’ | Vec=MIN, = Vcc’ = MIN 
loL =24mA 
Others| Vcc =MIN, Vit = Vit max ot 
,}=7V 


OL = 
Input current at 
N ; ; Vcc = MAX, 
maximum input voltage 
WH High-level input current |} Vcc = MAX, Via 2a0V 
We Low-level input current | Vcc = MAX, V,;=0.4V 


enereeued Vcc = MAX 20 100 | —20 100| mA 
= - — — _ m 
OS output current § ce 
Supply current ‘LS320 42 
lec ee Voc =MAX, FFD at GND 
from Vcc ‘LS321 47 
: Supply current ; 
Icc ; Vcc = MAX, Vcc =MAX, FFD at GND 
from Vcc 





VIK 







No 
Qo 
WwW 
w 


o 
~ 





High-level 


output voltage 








Ww 
B.S 
N 
~l 
w 
ASS 


Low-leve! 





output voltage 


= 
© 
3 
> 
Ht 
io) 
Ww 
oa 
=) 
on 


2 
—_- 





nN 

| 
NO 
io) 


~J 
i=) 


ste 
~] 
oO on 
ala 
“Jp ND 
Ips 
a}o 
3 
> 






tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 

All typical values are at Vcc = 5 V, Voc’ = 5 V, and Tp = 25°C, _ 

8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, Outputs F’ and F’ do 
not have short-circuit protection and these limits do not apply. 


switching characteristics, Vcc =5 V, Vcc’ =5 V, TA =25°C 


‘LS320 ‘LS321 
PARAMETER OUTPUTS TEST CONDITIONS 4 
oars MIN TYP MAX|MINTYP MAX 
1015 
fmax Maximum operating frequency Ci = 100 pF 


cee os ae 
20 30 
Rise time, 1 Vto3V 7 
omnes z 
= 
Fall time, 3 V to 1 V | 6 
6 


{ Load circuit and voltage waveforms are shown On page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 


wl 
= = 
> NO 


= 
NO 


= 
Ba 
= 


— 
= 
_ 
aay 
ay 
= 


~~} D 
oO] © 
Bl NM 
oy oi 


=| = 
N oO 
o 
ajo! o 
NO-NM] © 


: 20 
30 


—_ | — 
“| oO 
—_ | — 
I] oO 
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SN54LS322A ... J PACKAGE 
SN74LS322A ... JOR N PACKAGE 
(TOP VIEW) 


e Multiplexed Inputs/Outputs 
Provide Improved Bit Density Vcc SELECT erreND D1 =©B/Og) ~D/Op «6F/Of =H/OQH OH =CLOCK 

e 3-State Outputs Drive Bus 
Lines Directly 

e Sign Extend Function 


e Direct Overriding Clear 


S/F ctr 
) 
=a 


00 A/lOa C/Q E/O G/O OE 
DebelelssselisOsell 
REGISTER s/p DO AlQn C/Oc E/Qg G/Qg OUTPUT CLEAR GND 
ENABLE ENABLE 


logic: see description and function table 





description 


These low-power Schottky eight-bit shift registers feature multiplexed input/output data ports to achieve full eight-bit 
data handling in a single 20-pin package. Serial data may be entered into the shift-right register through either the DO or 
the D1 input as selected by the data select input. A serial output (QH’) is also provided to facilitate expansion. 
Synchronous parallel loading is accomplished by taking both the register enable and the S/P inputs low.-This places the 
three-state input/output ports in the data input mode. Data are entered on the low-to-high transition of the clock. The 
data extend function repeats the sign in the OQ, flip-flop during shifting. A direct overriding clear input clears the 
internal registers when taken low whether the outputs are enabled or off. The output enable does not interfere with 
synchronous operation of the register. 


FUNCTION TABLE 


INPUTS/OUTPUTS 
OUTPUT 
Qy’ 
L 


A/Qy B/Qg C/Qc...H/Qy 
L L L L 






Sign Extend 


When the output enable is high, the eight input/output terminals are disabled to the high-impedance state; however, sequential operation 
or clearing of the register is not affected. If both the register enable input and the S/P input are low while the clear input is low, the 
register is cleared while the eight input/output terminals are disabled to the high-impedance state. 


H = high level (steady state) 

L = low levet (steady state) 

X = irrelevant (any input, including transitions) 

ft = transition from low to high level 

Qao.--QHo = the level of Qg through Qy, respectively, before the indicated steady-state conditions were established 


Qan.---QHn = the level of Qa through Qy, respectively, before the most recent t transition of the clock 
DO, D1 = the level of steady-state inputs at inputs DO and D1 respectively 
a...h= the level of steady-state inputs at inputs A through H respectively 
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TYPES SN54LS322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 





functional block diagram (positive logic) 


REGISTER (1) 
ENABLE 
G 


gp 2 


SIGN 
extenp {8 


SE 
D1 (17) 


DATA 
SELECT uel 
DS 


Do (3) 





IDENTICAL 
CHANNELS 
NOT Y 
SHOWN (12) 
Qwy’ 


CLOCK a, 





crear @ d >< 


OUTPUT jg) 
ENABLE 
OE 


(4) (16) 
A/Qa B/Og G/Qg H/QH 


INPUTS/OUTPUTS NOT SHOWN 
(5) C/Qc (15) D/Qp 
(6) E/O¢ (14) F/Qe 


logic symbol 


3M1 [SHIFT] 
3M2 [PAR LOAD] 
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8-BIT SHIFT REGISTERS WITH SIGN EXTEND 





schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS OUTPUT Qyy- 
Qa THRU OY 
Vcc 


Vcc 
120 2 NOM 


100 2 NOM 


OUTPUT OUTPUT 


Sign extend: Reg = 6 kS1 NOM 
Data select: Reg =9 k8i NOM 
All other inputs: Reg =18 kKQ2 NOM 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage: Voc (see Note 1): -£ oo ao. douK aoe BoA SSR ae eA eo es Se ee ee AY 
MDUEVONAGC) cq 2551 ee we bie oe ee Bp Re Be Mies ee ee Se Be Gt OR ae es SEA 
Off-staté-output voltage: ..4- i 2s. 4 eg 8 ok eR OOD we Ee ee we A we ee eS 4 GTN 
Operating free-air temperature range: SN54LS322A .. . 1... we ee ek —55°C to 125°C 

SINZ4 S324 wc. ee Se oe a a Se, oe ee. “OSE 1G 70'S 
Storage temperature... 1. wee ee ek ee ee ee ee es —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


Supply voltage, Vcc 


Qa, thru QH 
High-level output current, [QOH Ou’ 
H 

Qa, thru QyH 
Low-level output current, lo. Ou’ 
H 


Clock frequency, felock 


Clock high 
Width of clock pulse, tw(clock) Clock | 
ck low 


Width of clear pulse, ty (ctear) Clear low 
Data select 10t 10t 
High-level data? 20t 20t 
Low-level data® 20t 207 
20 ot 
10t 107 


' §N74LS322A 
MIN NOM MAX 
4.75 5 §.25 

=26 


SNS4LS322A 
MIN NOM MAX 












w 

j=) 

ie) 

QO}1|O 
nN NO 
ol b 


N 
Oo 
N 
So 






jo) 
nN? = 
or RO 







Setup time, tsy 


_ 
N 


Clear inactive-state 
Data select 
Data? 






Hold time, th 


Oo 
=> 


Oo 








Operating free-air temperature, Tp —55 125 0 70 
Data includes the two serial inputs and the eight input/output data lines. 
tThe arrow indicates that the rising edge of the clock pulse is used for reference. 
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TYPES SN54L$322A, SN74LS322A 
8-BIT SHIFT REGISTERS WITH SIGN EXTEND 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS322A SN74LS322A 
PARAMETER TEST CONDITIONSt ee UNIT 


Vit Lowlevel input volte pee ee 

Qa thruQy |Vcc=MIN, Vip=2V, | 24 = 3.2 

Oy’ Vit = Vitmax, loH =MAX 2.5 3.4 2.7 3.4 

Gs eh hy MIN loL=12mA 0.25 0.4 0.25 0.4 

T = 
atu |Vec“MiN Fov=zamA[ | COBO 

VIH=2V, V 
lol =4mA 0.25 04 0.25 04 

Vit = Vi_max 
A 


Vou High-level output voltage 


Low-level output voltage 


O 
<. 


Off-state output current, 
lOZH 


Off-state output current, Vcc = MAX, VIH=2V, 


Vo =04V 


amis vjessv_ [a 
; : Vcc = MAX mA 
input voltage Sign extend very 


Qa thru Qy —4 


Vcc = MAX, VIH=2V, 
; . Qa thru Qy HA 
high-level voltage applied Vo72.7V 
eS 


low-level voltage applied 


Any other 


> 
et 

=z 
c 

a 
O 
n 


YH High-level input current Sign extend | Vcc = MAX, Vil, aH2.7V 


Any other 
Data select 
He Low-level input current Sign extend | Vcc = MAX, V,;=04V 
Any other 
Qa, thru QH 
QOH’ 


los Short-circuit output current & 


{cc Supply current 


TE or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
fan typical values are at Voc = 5 V, Ta = 25°C. 
8Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second, 


switching characteristics, Vcc = 5 V, TA = 25°C 


FROM 
PARAMETER 4 TEST CONDITIONS 
(INPUT) (OUTPUT) 


t 
PHL See Note 2 


t 
ae. 
C, =45pF, R; =665 22, 
‘PHL GatmuGy | tae : 


TO 
PZH Output enable Qa thru Qy 


t C; =5oF, R, =665 2, 
aa | ceca kee 
See Note 2 


lfmax = maximum clock frequency tpz_ = output enable time to low level 





tPLH = propagation delay time, low-to-high-level output tpHz = output disable time from high level 
tPHL = propagation delay time, high-to-low-level output tpy_z = output disable time from tow level 
tpZH = output enable time to high level 
NOTE 2: For testing frygx, all outputs are loaded simultaneously, each with Cy and RL as specified for the propagation times. See load 
circuits and waveforms on page 3-11 of The TTL Data Book For Design Engineers, Second Edition, LCC 4112, 
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TTL TYPES SN54LS347, SN7/4LS347 
MS! BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


D2426, NOVEMBER 1977 










logic symbol 


(TOP VIEW) 


BIN/7-SEG. 
{T 1] a 


e Low-Voltage Version of SiO 
SN54LS47/SN74LS47 
@ QOpen-Collector Outputs = (3) 
Drive Indicators Directly a 
e Lamp-Test Provision a 
b 
e Leading/Trailing Zero . 
Suppression d 
e Lamp Intensity f 
Modulation Capability g 








DRIVER OUTPUTS TYPICAL 

TYPE ACTIVE OUTPUT SINK MAX POWER PACKAGES 
SN54LS347 open-collector 12 mA 7V 35 mW J,W 

susiseer | tow | spores oem | 9v | apm | un 

[.t CUEESSEOES [5 FEEL 


d FONT TABLE T1 — NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 


SEGMENT 
IDENTIFICATION 





















FUNCTION TABLE 


DECIMAL | OUTPUTS 
OR Br/RBOt 
ic Pu rE ES PeeN RET 


ON | ON | ON ON | OFF 
OFF } ON |} ON OFF | OFF 
ON |O OFF | ON 
ON N OFF | ON 
ON OFF ON 
OFF ON ON 
OFF N ON 
OFF 
N 
N 
N 


FF 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 

OFF 


O 
O 
ON 
ON 0 ON 
ON OFF ON 
OFF {OFF | O ON 
OFF O ON 
ON OFF ON 
OFF |OFF | ON ON 
ERR ON ON 
OFF |OFF 


OFF 
OFF 
ON 


PSE SEE ES Le ee Sle eer or 
xexlr cirri rererelzrrrrleererertlo 
x — KIT Terjrirtrerjrztirrl|t trerijije 
x -— MID -— Trjrorer IT erjyrzrr trite TrtyY 


ete ded - 


| ur | re | 
H H 
H Xx 
H Xx 
H X 
H xX 
H Xx 
H xX 
H Xx 
H x 
H x 
H Xx 
H Xx 
H Xx 
H Xx 
H Xx 
Xx X 
L Xx 


x 





H = high !evel, L = low level, X = irrelevant 
NOTES: 1. The blanking input (BI) must be open or held at a high logic level when output functions O through 15 are desired. The 
ripple blanking input (RBI) must be open or high if blanking of a decimal zero is not desired. 
2. When a low logic level is applied directly to the blanking input (BI), all segment outputs are off regardless of the level of any 
other input. 
3. When ripple-blanking input (RBI) and inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs 
go off and the ripple blanking output (RBO) goes to a low level (response condition). 
4. When the blanking input/ripple blanking output (B!I/RBO) is open or held high and a low is applied to the lamp-test input, all 
segment Outputs are on, 


'BI/RBO is wire AND ltogic serving as blanking input (BI) and/or ripple-blanking output (BO). 
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TYPES SN54LS347, SN74LS347 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


pupply Voltage, Vcc see Note 1) «: ee ee 2 ec, Ae ee wl EA we ee ee ee 2 ee ee COTY 
Input voltage Bs wae Skeige te et ca? Gas 4 Bak he wes BR, es Se oe ht cee ee Sh ck ee He 7V 
Peak output current (tw <1ms, dutycycle< 10%) 2... .... eee ee ee ee. 6200 MA 
Current forced into any outputinthe offstate . 2... 1. ee ee ee ee ee ee. TMA 
Operating free-air temperature range: SN54LS347 .. 2... ee ee 55°C to 125°C 

| BNTALSSAT® Sin, & ete, aS we Sick Hd Goes 4 MOCEtec0-C 
Storage temperature range 6 ww ee ee ee) 6 B5PE to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


SN54LS347 SN74LS347 UNIT 
MIN NOM. MAX [MIN NOM MAX] 


On-state output current, TO(on | 
ee 


Low-level output current, loc BI/RBO | 
—55 125 0 


Operating free-air temperature, Tp 
SN54LS347 SN74LS347 
PARAMETER TEST CONDITIONST UNIT 
MIN TYP# MIN TYPE MAX 
Vit___Low-level input voltage eee een Pee aaah Me eee ge eo 


V = MIN, Vin =2V, 
BI/RBO ce He 24 42 Vv 
Vit = Vir max, lop = —50 uA 










































VOH High-level output voltage 







VOL Low-level output voltage 













Vec = MIN, lig. = 1.6 mA 
BI/RBO 


ViIH =2V, 
lOoL = 3.2 mA 


Vcc = MAX, ViH=2V, 


Vit = Vip max 





lOl(off) Off-state output current | a thrug 





ViL = ViL max, VO(off) = 7V 


Veo = MAX, | to(on) = 12 mA 


VIH=2V, 
lOl(on) = 24 mA 


eee, 
a thru g 
Vit = Vip max 
Any input 
ee 
los BI/RBO Vcc = MAX 
output current ; 


lcc Supply current Vcc = MAX, See Note 2 


7 13 
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
TAU typical values are at Voc = 5 V, Ta = 25°C. 
NOTE 2: lee is measured with all outputs open and all inputs at 4.5 V. 


switching characteristics, Vcc =5 V, TA = 25°C 
PARAMETER | 


toff Turn-off time from A input 
ton Turn-on time from A input Cy = 15pF, RL =6652, 





VOl(on) On-state output voltage 

















+ MAX 
0.7 

0.4 

250 

0.4 

0.1 

20 

—1,2 

—2 

13 


2 

2.4 4.2 
en 
—0.3 


P| > > 





toff Turn-off time from RBI input See Note 4 


ton Turn-on time from RBI input 





NOTE 4: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, 


LCC4112; to¢¢ corresponds to tp; yj and to, Corresponds to tpy_,. 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


1177 






MSI 





Transparent Latches on Data 
Select Inputs 


e Choice of Data Registers: 
Transparent ("LS354, ’LS355) 
Edge-Triggered (‘LS356, ‘LS357) 


e Choice of Outputs: 
Three-State ('LS354, ’LS356) 
Open-Collector ('LS355, ‘LS357) 


e Complementary Outputs 
e Easily Expandable 
e High-Density 20-Pin Package 


description 


These monolithic data selectors/multiplexers contain 
full on-chip binary decoding to select one of eight 
data sources. The data-select address is stored in 
transparent latches that are enabled by a low level on 
pin 11, SC. On the ‘LS354 and ‘LS355 a similar 
enable for data is obtained by a low level on pin 9, 
DC. The edge-triggered data registers of the 'LS356 
and ‘LS357 are clocked by a low-to-high transition 
on pin 9, CLK. Complementary outputs are available 
in either three-state versions (‘LS354 and ‘LS356) 
or open-collector versions (‘LS355 and ‘'LS357). 


The SN54L$354 through SN54LS357 are character- 
ized for operation over the full military temperature 
range of —55°C to 125°C; the SN74LS354 through 
SN74LS357 are characterized for operation from 
O°C to 70°C. 


DATA CONTROL/CLOCK 





TTL TYPES SN54LS354, SN54LS8355, SN54LS356, SN54LS357, 
SN74LS354, SN74LS355, SN74LS356, SN74LS357 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 


D2544, JULY 1979 











SN54L9’... J PACKAGE 
SN74LS’...J OR N PACKAGE 
(TOP VIEW) 


OUTPUTS 


Vcc 
Y 
W 
G3 
OUTPUT 
2 f ENABLES 
G1 
SO 
S1 
2 


DATA §O4 
INPUTS 


G)| 


D1 
DO SELECT 
) 


GND SELECT CONTROL 








FUNCTION TABLE 
INPUTS 


DATA ROG 
CONTROL 5 
(‘LS356, 


("LS354, 
‘LS357) 


$2. Si SO] ‘LS355) 


OUTPUT 
ENABLES 


OUTPUTS 
SELECTt 


x 
x 
x 
x< 
0)! 
= 
Q)| 
N 
9) 
Ww 
Dlg Vlog 
= NON ON 
5 a2 6 = 
QO 
a NNNIX 


lo Dlg 
aN 


ree Por Se RP ae Se er oer Ee er KX 
lr re ee ree rr ere ear’ oe Ox XX 
a ft a fe oD pe Se i eer er ee Le eK OX 
err SE ree Oe ree er eK em eX 
| acento) cee ce (ee ec Ce es gtd Zi ea Coa] pe Gs 
oe. Eo SEE a EE ee. SE ee eX 

Oo 

w 

a} 


Xx 
X 
E 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


H = high level (steady state) 
L = low level (steady state) 
X = irrelevant (any input, including transitions) 
Z = high-impedance state (off state) 
t = transition from low to high level 
DO...0O7 =the level of steady-state inputs at inputs DO through 
D7, respectively, at the time of the low-to-high clock 
transition in the case of ’LS356 and ’LS357 
DO,... D7, = the level of steady state inputs at inputs DO through 
D7, respectively, before the most recent low-to-high 
transition of data control or clock 
T This column shows the input address setup with SC low. 
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TYPES SN54LS354, SN54LS355, SN54L$356, SN54LS357, 
SN74LS354, SN74LS355, SN74LS356, SN74LS357 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 





logic symbolst functional block diagrams (positive logic) 
LS354 "LS354, 'LS355 
("LS355 is open- 115 
collector version) , 
canesy 8 a 

Pepi) 0 

ge itt Ld 

soll 


OATA 





SELECT $1 
iBINARY) 
572! 
pe d> 
po (8) 
oie 
p248! 
ost 
DATA 
Y INPUTS 
os (4) 
W 
D5 (3 
06 (2) 
ot 
A 
LS357 ‘LS356, 'LS357 
("LS356 is cate 
G1 
3-state version) 
OUTPUT =. (16) Q 
ENABLES) °°? 4) 
oi y > 0 
StL pe 
soll 
SELECT 5 
(BINARY) 
$24 2) 
cx SO 


or 02 y ouTPUT 


=}— 
D> LL 
= te ei 
INPUTS CH So {18h W OUTPUT 
(4) ie 
0a 
He st) 





TThese symbols are in accordance with lEEE Std 91/ANSI Y32.14 and current discussions in IEC and [EEE, 
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TYPES SN54LS354, SN54LS355, SN54LS356, SN54LS357, 
SN74LS354, SN74LS355, SN74LS356, SN74LS357 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 





schematics of inputs and outputs 


EQUIVALENT OF EACH DATA OR SELECT INPUT EQUIVALENT OF ALL OTHER INPUTS 


Vcc 
Vcc 


TYPICAL OF BOTH OUTPUTS ON ‘LS354 AND ‘LS356 TYPICAL OF BOTH OUTPUTS ON ’LS355 AND ’LS357 


Vcc 
100 2 
NOM 


OUTPUT 


OUTPUT 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SUDDIY Voltage-(see: Note: ])) 4 corded oe od whet, Sega hy Se robes an eek cas Gop ce era Be les oe ena ad, Bie, zeta 7V 


PRDUE VONAGE? sss ote gie: Se pear a hela nee ace ee ere cw wad We Somat Goes Geeta aha ten Wg uae eG Mom ve 7V 
Operating free-air temperature range: SN54LS’ 6d ke ee ete ee eee eee —55°C to 125°C 

GINTAVS, sehen hinsicta titard Mtn Settee ora ae e an 0°C to 70°C 
Stordge temperatitvre Pande: <j.c.it-k Gone dedsid ce aoc as hea oh Soe Reba ben we eae a —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS354, SN54LS356, SN74LS8354, SN74LS356 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 
WITH 3-STATE OUTPUTS 





recommended operating conditions 






SN54L$354, 
SN54LS356 
MIN NOM MAX 









SN74LS354, 
SN74LS356 | UNIT 
4.75 5 5,25] Vv | 


—2.6 
| ma | 


V 
V 
mA 
















*LS354 
Setup times, high- or low-level data, t.,, (with respect to t at pin 9) ‘ts354 
'LS356 
; : ; ‘ *LS354 
Hold times, high- or low-level data, th (with respect to t at pin 9) LS356 


Operating free-air temperature, T —55 12 *C 
A 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


Vik Input clamp voltage Vcc =MIN, 1) =-18mMA 


Vec=MIN, Vipn=2V, Vor =Vv ? 
VOH_ High-level output voltage ce IH IL Les 
1oH = MAX 
Vcc = MIN, Vin=z2vV, {il =12mA 0.25 4 
VoL _ Low-level output voltage ce ir oe 
Vit = Vit max 7 lol = 24mA 
Off-state (high-impedance Vo=2.7V 
loz Vcc = MAX 
state) output current — V9 =0.4V 
Input current at 
1 ; : Vcc = MAX, Vi=7V 
maximum input voltage 


1H = High-level input current Vcc = MAX, Vpz2.7V 


DC or CLK, ; 
G1, G2, G3] Vcc = MAX, V,;=0.4V 


All others 
los  Short-circuit output current Vcc = MAX | 
lcc Supply current Vcc = MAX, See Note 2 






—_ 
N 


ol 


Oo 
~! or 
o ol 









SN54LS354, 
SN54LS356 
MIN TYP£ MAX 

2 


SN74LS354, 
SN74LS356 
MIN TYP? MAX 










TEST CONDITIONSt UNIT 


J 


0.25 04 
0.35 0.5 


Oo 


N 
aS N 
| | 
SO in 
N 1o Oo 


=! 


NO 
oO 





Low-level 







Ne 


S 


input current 


ie) 


N 
r=) ms 
i { | 
BI] O In NIN o o 
alo Nm {oO =) 
N 


30 —130 


29 29 46 


~ TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


FAI typical values are at Voc = 5 V, Ta = 25°C, 
8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 
NOTE 2: lec is measured with the inputs grounded and the outputs open. 
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TYPES SN54LS354, SN54LS356, SN74LS354, SN74LS356 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 
WITH 3-STATE OUTPUTS 





switching characteristics, Vcc = 5 V, Ta = 25°C, RL = 667 2 

















FROM TO TEST "LS354 "LS356 
PARAMETER {4 UNIT 
(INPUT) (OUTPUT) CONDITIONS MIN TYP MAX MIN TYP MAX 

6 
eee DO-D7 
a 5 Saar 
= 2842 1827 

PLH DG Y 

or 
PtH CLK Ww 
ns 
See Note 3 24 36 28 42 
SO, $1, $2 

a 24ST 3684 
‘ 7A 3248 
40 60 36 54 
. 18 27 
_ See Note 3 i623 1624 

pLZ G1,G2 = 
, See Note 3 1624 16 23 
See Note 3 15 23 16 23 
: See Note 3 19 29 18 27 
: C_=5pF, i528 16 
es See Note 3 15 23 16 25 
y L_ See Note 3 1728 16.25 
See Note 3 15 23 16 25 

q tpLH = Propagation delay time, low-to-high-level output tpz_ = output enable time to low level 
tpyL = Propagation delay time, high-to-low-level output tpHz = output disable time from high level 
tp7}H = output enable time to high level tp_z = output disable time from low level 


NOTE 3: Load circuit and waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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TYPES SN54LS355, SN54LS357, SN74LS355, SN74LS357 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 
WITH OPEN-COLLECTOR OUTPUTS 





recommended operating conditions 


SN54LS355 SN74LS355 
SN54LS357 SN74LS357_ | U 
MIN NOM MAX]|MIN NOM MAX. 


NIT 
Supply voltage, Vcc | 45 5 5.5/4.75 5.5.26 












High-level! output voltage, Voy 
Low-level output current, Io. 


15386 a 
Setup times, high- or low-level data, t.,, (with respect to t at pin 9) jussss | 
Hold times, high- or low-level data, th (with respect to t at pin 9) — SS ee 


12 
Operating free-air temperature, Ta —55 125 


SN54LS355 SN74LS355 
PARAMETER SN54LS357 SN74LS357 


UNIT 
MIN TYP MAX] MIN TYP? MAX 






















TEST CONDITIONST 


LS aR Er RC I 







Vcc = MIN, Vin =2V, ViL=zV ; 
IOH High-level output current ce as me ers 
VoH=5.5V 
Vcc =MIN, Vin =2V,}] lop =12mA 0.25 0.4 0.25 0.4 
VoL Low-level output voltage on Ai * Vv 
ViL = Vin mex lon=24ma | SSS™S™~—~SCSC“‘té‘( SO 


Input current at maximum 
| Vcc =MAX, Wy=7V 
input voltage 


: be oe 









DC or CLK, 
Low-level a 
G1,G2,G3 Vcc = MAX, V~=0.4V 


All others 
Icc Supply current Vcc= MAX, See Note 2 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type. 
Fal typical values are at Vec =5 V, Tp = 25°C. 
NOTE 2: lcc is measured with the inputs grounded and the outputs open. 





| 
IL input current 
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TYPES SN54LS355, SN54LS357, SN74LS355, SN74LS357 
8-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS/REGISTERS 
WITH OPEN-COLLECTOR OUTPUTS 





switching characteristics, Vcc = 5 V, Ta = 25°C, RL = 667 2 


FROM TO TEST 
PARAMETERT 
(INPUT) (OUTPUT) CONDITIONS 
a 
t 
seer 
pow 


= 
tPLH CL 


C 
r 
K 


; ere 
t 
ep seales 


Tv 
i 
a 


















CL =45pF, 
See Note 3 






Y 
W 
Y 
W 
Y 
W 
Y 
W 
Y 
wee 
PLH W 
t 
: 
as 


SteuH = propagation delay time, low-to-high-leve] output 


Ww 





tpHL = Propagation delay time, high-to-low-level output 


NOTE 3: Load circuit and waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 


i mmm mm nn ee 
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TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 


D2430, JANUARY 1981 


PIN DESIGNATIONS 
DESIGNATION | PIN NOS. | FUNCTION 


A3,A2,A1,A0 | 17,19,1,3 WORD A INPUTS 















SN54LS381.. J PACKAGE 


SN74LS381 .. JOR N PACKAGE 





SN54LS382 .. J PACKAGE 


SN74LS382 .. JOR N PACKAGE 












RIPPLE-CARRY 
OUTPUT 


(‘LS382 OVERFLOW 
OVR 
ONLY) OUTPUT 
SUPPLY VOLTAGE 
| GND {_ 10 [= GROUND 


e Fully Parallel 4-Bit ALU’s in 20-Pin 
Package for 0.300-Inch Row Spacing 


e Ideally Suited for High-Density 
Economical Processors 


e ‘LS381 Features G and P Outputs 
for Look-Ahead Carry Cascading 


e ‘LS382 Features Ripple Carry (Cp + 4) 
and Overflow (OVR) Outputs 


e Arithmetic and Logic Operations 
Selected Specifically to Simplify System 
Implementation: 

A Minus B 

B Minus A 

A Plus B 

and Five Other Functions 


B3,B2,B1,B0 | 16,18, 2,4 WORD B INPUTS cron aE) eee 
FUNCTION-SELECT 
7,6, 5 
INPUTS A1 1 20 Vcc Al 1 20 Vcc 
CARRY INPUT FOR B1 2 19 A2 B1 2 19 A2 
cr, ADDITION, INVERTED AO 3 18 B2 Ao 3 18 B2 
CARRY INPUT FOR BO 4 17. A3 BO 4 17 A3 
SUBTRACTION so 5 16 B3 So 5 16 B3 
F3,F2,F1,FO | 12,11,9,8 | FUNCTION OUTPUTS s1 6 15 Cy S1 6 15 Cy 
3 ("LS381 ACTIVE-LOW CARRY S27 14 P s2 7 14 Cy+4 
ONLY) PROPAGATE OUTPUT Fo 8 13 G Fo 8 13 OVR 
= ('LS381 i ACTIVE-LOW CARRY F1 9 12 F3 F1 9 12 F3 
ONLY) GENERATE OUTPUT GND 10 11 F2 GND 10 11. F2 
13 
20 


F ("LS$382 
n+4 oncy) 
Lee FUNCTION TABLE 


| S2. $1 SO. OPERATION 
CLEAR 

B MINUS A 
A MINUS B 
A PLUS B 
AQOB 
A+B 

AB 
PRESET 


H = high level, L = low level 


L 
L 
H 
H 
L 
L 
H 
H 


Treirevritirir 





description 


The ‘LS381 and ‘LS382 are low-power Schottky TTL arithmetic logic units (ALUs)/function generators that perform 
eight binary arithmetic/logic operations on two 4-bit words as shown in the function table. The exclusive-OR, AND, or 
OR function of the two Boolean variables is provided without the use of external! circuitry. Also, the outputs can be 
cleared (low) or preset (high) as desired. The ‘LS381 provides two cascade outputs (P and G) for expansion utilizing 
SN54S182/SN74S182 look-ahead carry generators. The ‘LS382 provides a Cp, + 4 output to ripple the carry to the Cy 
input of the next stage. The ’LS382 detects and indicates two’s complement overflow condition via the OVR output. 
The overflow output is logically equivalent to Cp +3 @ Cy +4. When the ‘LS382 is cascaded to handle word lengths 
longer than four bits in length, only the most significant overflow (OVR) output is used. 


The SN54LS381 and SN54LS382 will be characterized for operation over the full military temperature range of —55°C 
to 125°C. The SN74LS381 and SN74LS382 will be characterized for operation from O°C to 70°C. 
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TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 





function table 


Certain differences exist in the G, P (‘LS381) and OVR, Cnh+4 (‘LS382) function table compared with similar parts 
from other vendors. No differences exist in the arithmetic modes (B minus A, A minus B, and A plus B), where these 
outputs perform valuable cascade functions. 


There are slight differences in the other modes (CLEAR, A + B,A @® B, AB, and PRESET), where these outputs are 
strictly “don’t care.” 


This function table is a condensed version and assumes for Ap that AO, Al, A2, and A3 inputs all agree and for By that 
BO, B1, B2, and B3 inputs all agree. This table is intended to point out the response of these G, P (‘LS381) and OVR, 
Cn+4 (‘LS382) outputs in all modes of operation to facilitate incoming inspection. 


ARITHMETIC/LOGIC 
OPERATION 


pctear ft 


B MINUS A 
A MINUS B L H L 
APLUS B L H 


FUNCTION TABLE 
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TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 





functional block diagram (positive logic) 
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TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 





logic symbols 


‘LS381 ‘LS382 


ALU 
0 
ul 
P 7 [F(P,Q)215] CPF 


(F(P,Q)216] CGP 





ALU 
0 
0 
7 
2 


(1/2) B81 [1] 


oO. VU 






F3 A3 





schematics of inputs and outputs 


TYPICAL OF ALL OUTPUTS 
-——— Vcc 
120 2 NOM 


EQUIVALENT OF EACH INPUT 


Vcc ee ao 
INPUT 


OUTPUT 


AnyS: Reg = 10 k&Q2 
Cy (LS381): Reg = 2.5 k2 
Allothers: Reg =2k2 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VCE (see Noted): «4.44 Pe Seale eho Mee oh REE OM SS a EOS BORER ES REEL URS EE 7V 
INPUCVOltAdC® 2c 5 sit fed be ok Bie bate aha wae are ee ea re ae A ee ee See eee ean Ss 7V 
Operating free-air temperature range: SN54LS381, SN54LS382.......0....0... 2.004 ea ee —55°C to 125°C 

SN741S381,,SN74US3824 so pa ad wihiwee eae s BOK — OCto 70°C 


Storage temperature range .. 2... et te ew ee ee eae ig a ea ee —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 


recommended operating conditions 


SN54LS’ SN74LS' 
UNIT 
MIN NOM MAX | MIN NOM MAX | 


Supply voltage, Vcc 45 5 5.5| 4.75 5 6.25] V 
—55 125 














All other outputs 


High-level output current, lop 
Operating free-air temperature, Ta f-55 128 0 70 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 © DALLAS, TEXAS 75265 





63 


64 


TYPES SN54LS381, SN54LS382, SN74LS381, SN74LS382 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 






























Low-level 





electrical characteristics over recommended operating free-air Nl range (unless otherwise noted) 
: SN54LS' SN74LS‘ 
PARAMETER — | TEST CONDITIONST z UNIT 
MIN TYP* MAX |MIN TYP* MAX 
es a v 
Vik. __ Input clamp voltage Voc = MIN, ly=—18mA ee 
V MIN, ViH=2V, 
High-level output voltage cc” n= 
Vit = Vit max, ela Basar HA 
a 07 
Vin =2V, loL=4mA 0.25 0.4 0.25 04), Vv 
| Vit = Vin max [Top =8mA ps 035 05 
Input current at maximum 
input voltage 
eS sole 


VOL 





Other outputs 


VIH High-level input voltage rove 


output voltage 







aS 
Vcc = MAX, Viz 
“100 


| ; | . Vcc = MAX, 
cc upply current All inputs grounded, Outputs open 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ All typical values are at Vec=5V,Ta= 25°C, 
8 Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second, 


0 





High-level 
input current 








Low-level 






input current 











eee 
oan 
a 


1 





switching characteristics, Vcc = 5 V, TA = 25°C 


FROM TO *LS381 ‘LS382 
PARAMETER TEST CONDITIONS 
(INPUT) (OUTPUT) MIN TYP MAX |MIN TYP MAX 


es) ee 
Cr, aoe 
eae RE aa SE) 
















Gace 

eS 
t ee) 

ay eee 

ae aE 


[2020] 


23 
















RL =2k2, CL = 15 pF 
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Any AorB: OVR 
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TTL TYPES SN54LS384, SN74LS384 
LSI 8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 


D2419, JANUARY 1981 










? ear SN54LS384...J OR W PACKAGE 
e Two's-Complement Multiplication SN74LS384... JOR N PACKAGE 


e Magnitude Only Multiplication TOR VAN 
e Cascadable for Any Number of Bits 

e 8-Bit Parallel Multiplicand Data Input 
e Serial Multiplier Data Input 


© Serial Data Output for Multiplication 
Product 


e 40 MHz Typical Maximum Clock Frequency 


description 


The ‘LS384 is an 8-bit by 1-bit sequential logic 
element that performs digital multiplication of two 
numbers represented in two’s-complement form to 
produce a_ two’s-complement product without 
external correction by using Booth’s algorithm 
internally. The device accepts an 8-bit multiplicand 
(X input) and stores this data in eight internal latches. 
These X latches are controlled via the clear input. 
When the clear input is low, all internal flip-flops are 
cleared and the X latches are opened to accept new 
multiplicand data. When the clear input is high, the 
latches are closed and are insensitive to X input 
changes. 





PROD OUTPUT 






100 2 Vcc 
NOM 









The multiplier word data is passed by the Y input ina 
serial bit stream, least significant bit first. The 


product is clocked out the PROD output, least 
significant bit first. 








Y: Reg= 3 k9. NOM 
Clock: Reg= 6 kS2 NOM 
X, Mode: Req =19k2 NOM 
K, Clear: Reg= 8k2 NOM 








The multiplication of an m-bit multiplicand by an n-bit multiplier results in an (m+ n)-bit product. The ’LS384 must 
be clocked for m+n clock cycles to produce this two’s complement product. The n-bit multiplier (Y-input) sign bit 
data must be extended for the remaining m bits to complete the multiplication cycle. 


The device also contains a K input so that devices can be cascaded for longer length X words. The PROD output of one 
device is connected to the K input of the succeeding device when cascading. The mode input is used to indicate which 
device contains the most significant bit. The mode input is wired high or low depending on the position of the 8-bit 
slice in the total X word length. The device with the most significant bit is wired !ow and all lower order bit packages 
are wired high. 


The SN54LS384 will be characterized for operation over the full military temperature range from —55°C to 125°C. 
The SN74LS384 will be characterized for operation from 0°C to 70°C. 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 





FUNCTION TABLE 


INTERNAL | OUTPUT 
Ouipat 


H = high-level, L = low-level, X = irrevelant, f = low-to-high-level transition 























Booth’s 
algorithm 





logic symbol 










8x1 2's COMP 7 
Z1/C2 
[LOW FOR MSB] 


PROD 


X7 X6 x5 x4 x3 X2 x1 xo 
(11) (12) (13) (14) (2) (3) (4) (5) 


CLOCK PROD 


MODE 


K (10) 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VeG isee Note Ty. 5 duce ros tote art pile ecdnaileci be bterenan dow: des me aceeawt ddar @ lai Bom are wee OS be dead 7V 
Input: Voltage (see NOte.2)"  caced aise Sue othe Ok ew ae ee aR EGR ES BS eA ab em 5.5V 
Operating free-air temperature range: SN54LS384 .... ee ee ee ee eee —55°C to 125°C 

SN7GUS384- tie 3.0 2 ai tata ne chan eet Sanna 0°C to 70°C 
Storage temperature range «1 ke ee ee ee eee ee ee te eee —65°C to 150°C 


NOTES: 1. Voltage vajues are with respect to network ground terminal. 
2. Input voltages must be zero or positive with respect to network ground terminal. 
recommended operating conditions 
SN54LS384 
MIN NOM MAX 









SN74LS384 


5 





5. 
=400[ 2A 
2C 





i 
~J 
ol 


or 


Supply voltage, Vcc 


High-level output current, Ioy 
Low-level output current, lo. 


Clock frequency, folock 0 
Y before Clock t 


K before Clock t 


X before Clear | 23 


Clear inactive-state set up time before Clock tf 30 


| 
Hold time, th 
2 
20 


Operating free-air temperature, ta —-55 0 70 Eee a 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONST 


Vin High-level inputvoitage | 
Vit Lowdevel input voltage | SSS | 
Vik Input clamp voltage Vcc =MIN, l}=—-—18MA —1.5 


Vcc = MIN, Vip=2V, 
Vit = Vitmax, VoH =—400uA 
Voc = MIN, ViH=2V, 0.25 
Vot Low-level output voltage ce IH OL 
Vit = Vi_ max lol =8mA 
Input current at maximum 


Q 
© 


NO 
a 
ol 


NTN NI jm TN] 
O;O TN Oo joO!;h] a] oO 
N 


Setup time, tsy 













Pulse width, ty 







wo 


& 
¢) 









_ 
NO 


5 


SN74LS384 
MIN TYP} MAX 


SN54LS384 


UNIT 
MIN TYP MAX 





o 
~ 


oO 
wo w& 
N Oo 
3 3 = 


N) 
o 
(e) 
PAS 
N 
ba} 
[oe 
BSS 


VOH High-level output voltage 


0.25 0.4 
0.35 0.5 


S 
ms 


3 


Vcc = MAX, VV, =5.5V 


input voltage 

X, Mode 
High-level K, Clear 
input current Clock 
Y 
X, Mode 
K, Clear 
Clock 
Y —3.2 


los Short-circuit output current 8] Veg = MAX —20 —100 }| —20 —100 
lec Supply current Vcc = MAX, See Note 3 91 155 


TFor conditions shown at MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAIt typical values are at Voc = 5 V, Ta = 25°C. 

8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
NOTE 3: lec is measured with the clear input grounded and all other inputs and outputs open. 


Vcc =MAX, Vy=2.7V 


—0.48 
—1.2 
—1.6 


—0.48 
—1.2 





Low-level 





Veco = MAX, Vj, =O04V 





input current 











mA 


WIN 
Oo 
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TYPES SN54LS384, SN74LS384 
8-BIT BY 1-BIT TWO'S-COMPLEMENT MULTIPLIERS 





switching characteristics, Vcc = 5 V, TA = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 























vir 
tPLH Propagation delay time, low-to-high-level output from clock CL = 15 pF, | 1B OB] ns 
tPHL Propagation delay time, high-to-low-level output from clock RL =2k2, | 15 8] nsf 
tPHL Propagation delay time, high-to-low-level output from clear See Note 4 17 25 pons 





NOTE 4: Load circuit and waveforms are shown on page 3-11 of the 77L Data Book for Design Engineers, second edition, LCC 4112. 





TYPICAL APPLICATION DATA 


"LS384 
8x1 2's COMP 77 















‘LS384 


CLEAR {L) 21/C2 
CLOCK SN54LS322/ - 
AO SN74LS322 
Al 
A2 H (9) 
A3 (3) ww 
OUTPUT ENABLE (L) 
ed SERIAL (H)/PARALLEL (L) = 
ce REGISTER ENABLE (L) Fal 3M1 [SHIFT] 
A6 4 3M2 [PAR LOAD] 
mn CLOCK (11) 
SIGN EXTEND {L) 
ik 4 2s 
eS 
3 ee — Wee op 
a a Oe OS 
OL TIFLICAND A10 Ca] (ee 
Pt) 
sees i Bo 
“LLL S BI 
es Tt [a a 
Ala 
in +4 


8x1 2's COMP 7 
Z21/C2 





LS384 CLEAR (1) 


CLOCK 


Ai? 


A18 
A20 


PRODUCT 
SERIAL 
OUTPUT 
(6) 
A22 
MULTIPLIER . 


A21 
23 


b 
—_ 
t=2 
= 
T/e fe 
if 


FIGURE 1—BASIC 24-BIT SERIAL/PARALLEL CONNECTION FIGURE 2-8-BIT BY 8-BIT MULTIPLIER, BUS ORGANIZED 
WITH 8-BIT TRUNCATED PRODUCT | 
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TYPES SN54LS385, SN74LS385 
QUADRUPLE SERIAL ADDERS/SUBTRACTORS 


D2412, NOVEMBER 1977 





e Four Synchronous Elements in a 
Single 20-Pin Package 
e Buffered Clock and Direct Clear Inputs 
e Independent Two’s-Complement 
Addition/Subtraction 
description 


The ‘LS385 is a general purpose adder/subtractor 
and is particularly useful as a companion part to the 
SN54LS384/SN74LS384 | serial/parallel two’s-com- 
plement multiplier. The ‘LS385 contains four inde- 
pendent adder/subtractor elements with common 
clock and clear. 


Each of the four independent sum (Z) outputs reflects 
its respective A and B input as controlled by the S/A 
control. When S/A is high the > function is A minus 
B. When S/A is low the © function is A plus B. 


When low, the clear input asynchronously resets the 
sum flip-flop low and the carry flip-flop either high in 
the subtract mode or low in the add mode. The clock 
is positive-edge triggered and controls the sum and 
carry flip-flops according to the function table. 


schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT|TYPICAL OF ALL OUTPUTS 





functional block diagram (each adder/subtractor, positive logic) 





crock 2 | >O 
4 8815.16) Po 
Ss c2 
p 42.14.17) Ay 
s/h 38.1318) _Byo 
creart__d> 





ae (2,9,12,19 
[SUM] 


SN54LS385..'.. J PACKAGE 
SN74LS385.... JOR N PACKAGE 
(TOP VIEW) 


3B 3s/A 32. CLEAR 


positive logic: see function table 


SELECTED 
FUNCTION ICLEAR s/Ala B| 


Subtract 





FUNCTION TABLE 
[DATA IN CARRY FLIP-FLOP | 


CLOCK | BEFORE t AFTER t 


t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
t 
} 
t 
t 
t 


irrelevant, 




























IDATA IN CARRY FLIP-FLOP | £ OUTPUT 
AFTER t 


iE 
NS 
Cc 
+ 
“” 


rc 
Cn 


Be te lg ee ele a 














ort 


td 
reereealeeesensdle alll 


Be te lg ee ele a 


Ea Se a Re ee tr or 





IrtTrTrTirTowira~airTawdaTgagjrgrtiaiaTogagrerzgrag 


aE 
= 
= 


= high level, L = low level, X = 
a“ = transition from low to high level at the clock input 


logic symbol 


THER 
ADDER/SUBTRACTORS 


TO OT! 
ADDER/SUBTRACTORS 
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TYPES SN54LS385, SN74LS385_ 
QUADRUPLE SERIAL ADDERS/SUBTRACTORS 





recommended operating conditions 


| MIN NOM MAX|MIN NOM MAX 
[Supply voltae, Veg weeNow )——SOSCSCSCSCSC~“SC“~“~S~“<“CSC‘“<~r COTO 
800 














30 | Me 
[Wisth of cock pulse tw CC‘ “‘<‘<CSCSdYC 
ot AM i Reon Me Reema 
[Holdtimey SSCS 
0 70 


Operating free-air temperature, TA 


NOTE 1: Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONSt SN54LS385 SN74LS385 
MIN TYP MAX|] MIN TYPE MAX 
2.7 3 





; Vcc =MIN, VIH=2V, 
VOH_ High-level output voltage 2.5 3.5 BS V 
Vit =Vitmax, loH =—400 vA 
Vec = MIN, Vin =2V, lol =4mA 0.25 0.4 0.25 0.4 
VoL Low-level output voltage oo bi cE Vv 
ly 


Input current at 
Vcc = MAX, Vypa7V 0.1 mA 


iiL__Lowlevel input current | Woc=MAX, _Vi=04V ee ) eo 


los Short-circuit output current8 | Vcc = MAX —20 —100 | —20 —100 
Icc Supply current Vcc =MAX, See Note 2 48 75 48 75 
TE or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


+All typical values are at Veco =5V,TA= 25°C, 
SNot more than One output should be shorted at a time. 


maximum input voltage 











NOTE 2: Ice is measured with all inputs grounded and all outputs open. 


switching characteristics, Vcc = 5 V, TA = 25°C 


FROM T 
PARAMETER? TEST CONDITIONS MIN TYP MAX | UNIT 
(INPUT) (OUTPUT) 


Oo 
t C, =15pF, Rp =2 kQ, 14 22 




























See Note 3 18 27 


os ee = maximum clock frequency 
tpL_H = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 


NOTE 3: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 
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TTL TYPES SN54LS396, SN74LS396 
MS! OCTAL STORAGE REGISTERS 


D2329, MARCH 1977 





e Parallel Access SN54LS396 ... JOR W PACKAGE 
; ; SN74LS396 ... JOR N PACKAGE 
e Typical Propagation Delay Time... 20 ns (TOP VIEW) 


¢ Typical Power Dissipation ... 120 mW 


. e STROBE 
e Applications: 
N-Bit Storage Files 
Hex/BCD Serial-To-Parallel Converters 


description 


These octal registers are organized as two 4-bit bytes 
of storage. Upon application of a Positive-going clock 
signal, the information stored in byte 1 is transferred 
into byte 2 as a new 4-bit byte is loaded into the 
byte 1 location via the four data lines. The full 8-bit 
word is available at the outputs after two clock 
cycles. Both the clock and the strobe lines are fully 
buffered. 401 202 D2 CLOCK GND 


logic: see function table 


FUNCTION TABLE 


















INPUTS OUTPUTS 








H = high level (steady state), L = low level (steady state), X = irrelevant (any input, including transitions) 
t = transition from low to high lfevel 
101, 102n, 103,, 104py = the level of 101, 102, 103, and 104, respectively, before the most recent ft transition of the clock. 





functional block diagram schematics of inputs and outputs 
SRL, EQUIVALENT OF EACH TYPICAL OF ALL OUTPUTS 
2) 101 INPUT 
D1 {3) 
(1) 1202 NOM 
2Q1 
INPUT 
8) 109 
bo Lo! 
(4) 202 
CLOCK: Reg = 10k2 NOM 
(10) 193 OTHERS: Reg = 20 k2 NOM 
5a lt 
an logic symbol 
203 sTROBE G15 
CLK 
(13) 
é 104 a4 101 
pal 201 
102 
(14) 504 02.18) 


202 
103 
203 
104 
204 


sTROBE (15) 
G 
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TYPES SN54LS396, SN74LS396 
OCTAL STORAGE REGISTERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 7V 
Input voltage Sad tgs dae Te nee eat. eee Se ee ON 
Operating free-air temperature range: SN54LS396 . -55°C to 125°C 

SN74LS396 0°C to 70°C 


Storage temperature range . -65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


SN54LS396 SN74LS396 aii 
MIN NOM MAX | MIN NOM MAX | 


ee: 2 eae 8 
[2 ss—“‘isCSC“‘“CSC*dSOs~C 
Ret ese | 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS396 SN74LS396 
PARAMETER TEST CONDITIONSTt UNIT 
MIN TYP MAX | MIN TYP? MAX 


Vik ‘Input clamp voltage Vec =MIN, ty=-18mMA 


rf 
ae ee Es a 
. Vec=MIN, Vip =2V, 
Vou High-level output voltage 2.5 3.4 27 3.4 V 
ViL=MAX, loy =—-400uA 
0.25 0 0.25 0.4 


lor =4mA 4 


V 
farena [if 


5 0.5 
02 

Vi=7V mA 
0.1 


| i Pee ees es SO 
Low-level Clock input i a. “08 
. : Vec =MAX, V)=04V mA 
input current - | Other inputs P04 | —0.4 
los —- Short-circuit output current Vcc = MAX —20 —100 | —20 —100 
icc Supply current Vcc = MAX, See Note 2 24 40 24 40 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI! typical values are at Vec = 5 V, Ta = 25°C. 

Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
NOTE 2: Icc is measured with 4.5 V applied to all inputs and all outputs open, 


Low-level output current, loz 
Clock frequency, felock 

Width of clock pulse, tw 

Setup time, tsy 

Hold time, th 

Operating free-air temperature, Ta 


VoL Low-level output voltage 


Input current at Clock input 

uF : Vcc = MAX, 
maximum input voltage {| Other inputs 

| [Clock input | 


High-level Clock input 


1H Vcc =MAX, Vy=2.7V 
L 





switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 
tPHL Propagation delay time, high-to-low-level output from clock 
tPLH Propagation delay time, low-to-high-level output from strobe 
tPHL 
NOTE 3: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 


TEST CONDITIONS MIN TYP MAX | UNIT 
CL =15pF, 
RE =2kQ, 
See Note 3 





Propagation delay time, high-to-low-level output from strobe 


20 30 
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TYPES SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 


D2536, JANUARY 1980 





e Will Not Trigger from Clear SN54LS422 ... J OR W PACKAGE 


e D-C Triggered from Active-High or SN74LS422 ...J OR N PACKAGE 
Active-Low Gated Logic Inputs (TOP VIEW) (SEE NOTES 1 THRU 4) 


e Retriggerable for Very Long Output 
Pulses, Up to 100% Duty Cycle 


e Overriding Clear Terminates Output Pulse 


e Compensated for Vcc and Temperature 
Variations 


e ‘LS422 Has Internal Timing Resistor 
description 


The ’LS422 and ’LS423 are identical to 'LS122 and 
"LS123 except they cannot be triggered via clear. 


These d-c triggered multivibrators feature output- 
pulse-width control by three methods. The basic 
pulse time is programmed by selection of external 
resistance and capacitance values (see typical applica- NC—No internal connection 
tion data). The ‘LS422 contains an internal timing 

: : . : SN54LS423 ...J OR W PACKAGE 
resistor that allows the circuits to be used with only SN74LS423 ... JOR N PACKAGE 
an external capacitor, if so desired. Once triggered, (TOP VIEW) (SEE NOTES 1 THRU 4) 
the basic pulse width may be extended by retriggering 
the gated low-level-active (A) or high-level-active (B) 


logic: see function table 





- Sege 2 

inputs, or be reduced by use of the overriding clear. Vee eer od oo )60OCORCiiRté«i 
Figure 1 illustrates pulse control by retriggering and 

early clear. 


The ‘LS422 and ‘LS423 have enough Schmitt 
hysteresis to ensure jitter-free triggering from the B 
input with transition rates as slow as 0.1 millivolt per 
nanosecond. 


The SN54LS422 and SN54LS423 are characterized 
for operation over the full military temperature range 
of —55°C to 125 C. The SN74LS422 and SN74LS423 
are characterized for operation from OC to 70°C. 





Cc 
logic: see function table 


NOTES: 1. An external timing capacitor may be connected between Cg, and Rey4/Cex+ (positive). 
2. To use the internal timing resistor of “LS422, connect Rint to Vcc. 
3. For improved pulse width accuracy and repeatability, connect an external resistor between Re xt/Cex, and Vee with Rint 
open-circuited. 
4, To obtain variable pulse widths, connect an external variable resistance between Rjnz Or Reyy/Cext and Vcc. 
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TYPES SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 





description (continued) 


"LS422 "LS423 
FUNCTION TABLE FUNCTION TABLE 


INPUTS OUTPUTS 
cuean[ai az ero 8 | [ciean| a ela a 


xX xX L 
x 
x 
H 
H 











= high level (steady state) 





= low level (steady state) 


x 





7 = transition from low to high level 
L 
= transition from high to low fevel 
L 
nm = irrelevant (any input, including transitions) 
JL 


one high-level pulse 





Dox--+ 3 


= one low-level pulse 


Leer Mm «kx KOK 
zriTirii7- iti7> xr x 
litt or SL Oe OK 


peencraxeeclp 


-+- IK xX rr xx rx 
peecrrererase 








logic symbols 


RETRIGGER PULSE 
(See Note) 


B INPUT | | | | 


| | 
}-——— tw + ic aarmaaaaala 


"LS422 


I 
OUTPUT Q l 


OUTPUT PULSE CONTROL USING RETRIGGER PULSE 


Rint Cext Rext/Cext B INPUT | | 


"LS423 





1A si as 
1B CLEAR | | 
1CLR OUTPUT WITHOUT CLEAR 
iCaceeseet ee re ee z. 
ext OUTPUT Q l 
1Rext/Cext 
OUTPUT PULSE CONTROL USING CLEAR INPUT 
2A NOTE: If retrigger pulse starts before 0,22 Ce, (in picofarads) nanoseconds after 
2B _ Previous trigger pulse, output pulse extension may be shorter than ty, + tpLy. 
2CLR a 
2Cext FIGURE 1-—-TYPICAL INPUT/OUTPUT PULSES 





2Rext/Cext 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


120 82 NOM 


17 k2 NOM 
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TYPES SN54LS422, SN54LS423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 





recommended operating conditions 


SN54LS’ SN74LS’ 
[MIN NOM MAX |MIN Nom max | \!" 


[Suppvokows Veg SSCSCSC~C“‘“C*‘“*S*S™S™S™~CSCSC*SC BIT 
[Highievel output current, OH SSCSCSCSCSCSCSSSCSCSC*dSCSCSSCSCSCSCS 
[Lowslevel outputeurention SSCS 
Pulse widihetw SS SOCOSOSSOSSSCSCSSC 
[External ming resistance, Rees SSC~SCSCSCSCSCSYSBSSCSR CO 
[External capacitance, Coxe SSSCS™~™~S~CSCSS*YSCWNeienton [No restriction 

Wiring capacitance at Rex t/Cex; terminal ee ee ae 


Operating free-air temperature, TA —55 


| sSNB4LS' | SN74LS’ 
ARAMETE : 
PARAMETER TEST CONDITIONS MIN TYP: MAXIMIN TYP 


Vin High-level input voltage | —SSC—CSSCSCSCSCSCSCdYY PTC TCS 
Low-level input voltage | SSCS 
















< 


Vik Input clamp voltage Vcc = MIN, ly} =—18 MA PT 


Vcc = MIN, ViH=2V, 
Vit = Vitmax 1IOH = —400 uA 


Vec = MIN, Vip =2YV, lol =4mA 0.25 0.4 0.25 0.4 
Vo._ Low-level output voltage vj. =v) pmax iol = 8 mA 


maximum input voltage 

lH High-level input current Vcc = MAX, Vj =2.7V 
lj, Low-level input current Vcc = MAX, V,=0.4V a 
log Short-circuit output current® 
‘ce SUPBIV current cae SNES el 


5 5 
(quiescent or triggered) ’LS423 12 20 12 20 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values are at Vec=5V,Ta= 25°C. ; 
*Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second, 
NOTES: 5. To measure Voy at Q, Vo, at O, or log at Q, ground Rex4/Cext, apply 2 V to B and clear, and pulse A from 2 V to OV. 
6. With all outputs open and 4.5 V applied to ali data and clear inputs, Ic¢ is measured after amomentary ground, then 4.5 V, is 
applied to clock. ; 


2 
VoH_ High-level output voltage 2.5 3 





switching characteristics, Vcc = 5 V, Ta = 25°C, see note 7’ 


FROM TO . 
(INPUT) (OUTPUT) TEST CONDITIONS 


ee ee 
tPHL 


4; 3 
t ie Qe 
PHL Clear 
tPLH fe — — el 


PARAMETER 





MIN TYP MAX | UNIT 
2333 










two (min 


SteLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 
two = width of pulse at output Q 





Cext = 1000 pF, 
Cy = 15 pF, 








NOTE 7: Load circuit and voltage waveforms are shown on page 3-11 of ‘“The TTL Data Book for Design Engineers’’, second edition. 
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TYPES SN54LS422, SN54L8423, SN74LS422, SN74LS423 
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 





TYPICAL APPLICATION DATA 


The basic output pulse width is determined by the 
value of external capacitance and timing resistance. 


Figure 3 gives curves for output pulse widths ranging | Vcc. 
from 0.1 ws to 100 us for several RT and Cey¢ values. 
For output pulse widths greater than 100 wus or 
external capacitance greater than 1000 pF the 
following equation should be used. 


tw =K-e RT © Cext Cext 
where | / 7 


To Cext TO Rext/Cext 


RT 


tw is inns | terminal terminal 

-Kis the multiplying factor and is approximately 

| 0.45 for Cext 2 1000 pF. - TIMING COMPONENT CONNECTIONS 
Cext Pr FIGURE 2 


For best results, system ground should be applied to 
the Cex¢t terminal. These devices do not require a 
switching diode in series with the Re xt/Cext 
terminal (as required by some other monostable 
multivibrators). - 


TYPICAL OUTPUT PULSE WIDTH 
VS 
EXTERNAL TIMING CAPACITOR 


TA} 25 Ca —RT = 160 kQ2<—> 


ee 





g > Soe 
i « j 
a ee 
S 0 Et Sse. 
Y re 
= ae a Pe 
i Se sl Se 
5 Zari ) 
a. 4 eT erie 
2 b= bere 

RS Sey al ES Ss a 

Ba 7 ee a 

ee 

aii 

a Beto Lill | 
10 00 


Cext—External Capacitance—pF 


tThis value of resistance exceeds the maximum recommended for use over , 
the full temperature range of the SN54LS circuits. 
FIGURE 3 
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TTL TYPES SN54S436, SN54S437, SN74S436, SN74S437 
MS! | | LINE DRIVER/MEMORY DRIVER CIRCUITS 


D2630, JANUARY 1981 





MOS MEMORY INTERFACE 


e Can Drive High-Ilmpedance Loads 


e Interchangeable with National DS16149, 
DS16179 Drivers 


e High-Speed Switching 
e Minimum Input Current Required 


e Damping Output Resistor Reduces Transients 


description 


The SN54S436, SN54S437, SN74S436 and SN74S437 
are monolithic integrated TT L-to-MOS drivers and in- 
terface circuits. The devices accept standard TTL and 
DTL input signals. The p-n-p input transistors use 
minimum current allowing increased fan-out to these 
drivers. Schottky-clamped transistor logic permits 
high-speed operation, minimum propagation time. 


A small series damping resistor has been included in 
the design of the ‘S436 to eliminate undersired 
output transient overshoot. Either enable, G, when 
high, sets the outputs to the high level for MOS RAM 
refresh applications. 


FUNCTION TABLE 


ENABLE INPUTS 


INPUT OUTPUT 





H = high level, L = low level, X = irrelevant 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


Vcc 


INPUT 


ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. 





SN54S436, SN54S437 .... JOR W PACKAGE 
SN74S436, SN74S437 ... J OR N PACKAGE 
(TOP VIEW) ‘“ 


G1 
TA 
1Y 
2A 
2Y 
3A 


3Y 
GND 





logic symbol 





TYPICAL OF ALL OUTPUTS 


Vcc 


OUTPUT 
15 2 NOM* 


*On SN54S436 and SN74S436 only 
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TYPES SN54S436, SN54S437, SN74S436, SN74S437 
LINE DRIVER/MEMORY DRIVER CIRCUITS 


Cae a ET I Te IE OR SIE IT IE IS, 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage, Vice: (see Note 1)? 2 2 22545. ed ee sii SE Sete, F RS ER ee ew Bark Pade ees 7V 

JHpUt Voltage fande: <4.Gnd lad Gic Meat ors Na elo a dew cad poate ew A oe donated eh wash ange tee —1.5Vto7V 
Continuous total dissipation at (or below) 25°C free-air temperature (see Note 2) 

WDGCKAGS. sid 455g rete ae eed BES Ee one Be ea we An A 1375 mW 

NACKEGe: | rs asia ose Sew eo aire ee BG ER ene ee ea ee 1150 mW 

WU PACKAOG® nif G5 Woe kak rae Oe eu dew ete es ah a 1000 mW 

Operating free-air temperature range: SN54S436, SN54S437) 6. dk ee ee ee —55°C to 125°C 

SN74S436, SN74S437 wc eee eee 0°C to 70°C 


Storage temperature range ......... cee ee ee ee ee ee eae esi Sa cat nosy ah eal Reeds IA ete te tale Bee a —65°C to 150°C 


NOTE 1: All voltage values are with respect to network ground terminal. 
2: For operation above 25°C free-air temperature, derate as follows: J package, 11.0 mW/°C, N package, 9.2 mw/°Cc, W package, 
8.0 mW/°C, | 


recommended operating conditions 





Operating free-air temperature, TA —55 125 


electrical characteristics over recommended operating temperature range (unless otherwise noted) 
UNIT 


PARAMETER TEST CONDITIONS 
MIN TYPt MAX 


Vi___Lowlevel input voltage | —SOSCSC~C—~—S—CS~C—SsSC~—~SCSCS 
Vik input clamp voltage Vcc = 4.5 V i)=—18 mA ~0.75 —1.2 
0.25 0.35 
Vv 
mA 


SN74S' 
MIN TYPt MAX 















—0.75 -—1.2 

3.5 4.3 
2.6 3.5 
3.5 


Vcc =4.5V, 2.4 3.5 
1oH =—1 mA 2.5 3.5 
Veco =4.5V, |'S436 06 1.1 


Vec=4.5V, Vo=4.5V, 


High-level output voltage 


ae 
“I 


VOL Low-level output voltage 






lIOL Low-level output current 


Vi,=2V, See Note 3 
Vcc = 4.5 V, Vo=0V, 
los Short-circuit output current m 
See Note 3 


~ 
> >) > 


IH High-level input current Vec =5.5V, VIH=5.5V 
Ne Low-level input current Veco =5.5V, ViIL=0.5V —50 —250 —50 


| 
N 
gl 
o 


LA 





; Vec =5.5V, G inputs at OV, ab a6 
lec Supply current All other inputs at 3 V m 
Vcc =5.5V, All inputs at 0 V 14 20 14 20 





T All typical values are at Voc = 5 V, Ta = 25°C. 
NOTE 3: When measuring output current on the SN54S437/SN74S437, a 15-9 resistor should be placed in series with each output. 
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TYPES SN54S436, SN54S437, SN74S436, SN74S437 
LINE DRIVER/MEMORY DRIVER CIRCUITS 





switching characteristics, Vcc = 5 V, TA = 25°C, see note 3 


TEST CONDITIONS MIN TYP MAX | UNIT 
CL = 50 pF 
C,, = 500 pF 7.5 12 


; Delay time from A low to Y starting high See Figure 1 C1 = 50 pF eee eee 
elay time from A low to arting hi ee Figu 
ee " ei , C.=500pF | SCS 
= : . RL=2k2toGnd, Cy, =50pF, 
tGHYH Delay time from G high to Y starting high : 
See Figure 2 


; = ; Ri =2k2toVec, Cr_=50pF, 
tGLYL Delay time from G low to Y starting low . 11 18 
See Figure 3 


}CL=50pF }CL=50pF pF 
tTHL Transition time, high-to-low-level output See Figure 1 
C= 500 pF se 
one : : cl=s0er «| SCiC* 
tTLH Transition time, low-to-high-level output See Figure 1 
C, = 500 pF 26 35 


NOTE 3: When measuring switching times on the SN54S437/SN74S437, a 15-2 resistor should be placed in series with each output. 


PARAMETER MEASUREMENT INFORMATION 








PARAMETER 










tAHYL Delay time from A high to Y starting low 






































OUTPUT 
UNDER TEST 15 2 (SEE NOTE C) 
'S436 
tALYH—jo—o 
'§437 OUTPUT taHY Leo 
}o—et— TL 
| 90% VOH 
CL OUTPUT 
(SEE NOTE B} Y 
= OL 
{TH .+—-| 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 1 
OUTPUT 
UNDER TEST 15 2 (SEE NOTE C) INPUT 
‘S436 G 
S437 OUTPUT 
OUTPUT 
CL ae Lf 0.5 V 
(SEE NOTE B) Sp Rage nrc eb 
= = Other G input is low 
LOAD CIRCUIT VOLTAGE WAVEFORMS 
FIGURE 2 
— ee a BV 
vec INP 
OUTPUT (SEE NOTE C) mal 
UNDER TEST 152 G 
‘$436 : OV 
$437 OUTPUT | 
| 4 
Nl spay — VoH 
CL OUTPUT | 
Y 
J. (SEE NOTE B) tGLYL—4e—— VoL 
Other G input is low 
L VOLTAG V 
OAD CIRCUIT FIGURE 3 LTAGE WAVEFORMS 


NOTES: A, Input pulses are supplied by a generator having the following characterlstics: PRR< 1 MHz, Zoy_4 * 502, tp <5 ns. 


B. Cy includes probe and jig capacitance. 
C. This 15-Q resistor is required for testing the SN54S437/SN74S437, but it is internal to the SN54S436/SN74S436 and therefore an 


external resistor is not used for testing these devices. 
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TYPES SN54S436, SN54S437, SN74S436, SN74S437 
LINE DRIVER/MEMORY DRIVER CIRCUITS 





TYPICAL APPLICATION DATA 














@ 
@ 
6-BIT RAM @ ADDRESS 
LINE 
ADDRESS ee > S 
@ 
ENABLE © 
| MOS 
| RAM 
| ARRAY 
i 
0 
or aan 
6-BIT RAM nee Eales REFRESH & 
ADDRESS BaIVER r) ie ADDRESS 
i LINES 


ENABLE 


CLOCK COUNTER 


DRIVER 


| ENABLE 
ADDRESS OR 





COUNT SELECT ee 
H = COUNTER 
FIGURE 4 
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TTL TYPES SN54LS440 THRU SN54LS444, SN54LS448, 
SN74LS440 THRU SN74LS444, SN74LS448 
MSI QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS 


D2425, AUGUST 1979 





e 3-Way Asynchronous Communication SNS4LS’..... J PACKAGE 
SN74LS’..... J OR N PACKAGE 
e On-Chip Bus Selection Decoding (TOP VIEW) 


e Input Hysteresis Improves Noise Margin 


e Choice of Open-Collector or CS 
3-State Outputs BI 
description C1 
These bus transceivers are designed for asynchronous C2 
three-way communication between four-line data 
buses. They give the designer a choice of selecting B2 
inverting, noninverting, or a combination of inverting B3 
and noninverting data paths with either 3-state or 
open-collector outputs. | C3 
The SO and S1 inputs select the bus from which data C4 


are to be transferred. The G inputs enable the bus or 
buses to which data are to be transferred. The port 
for any bus selected for input and any other bus not GND 
enabled for output will be at high impedance including 

those of the open-collector devices. 


B4 





The SN54LS440 through SN54LS444 _— and 
SN54LS448 are characterized for operation over the 


full military temperature range of —55°C to 125°C. DEVICE OUTPUT LOGIC 
The SN74LS440_ through SN74LS444 and ‘LS440 Open-Collector True 
SN74LS448 are characterized for operation from ‘LS441 Open-Collector Inverting 
0°C to 70°C. ‘LS442 3-State True 
‘LS443 3-State Inverting 
‘LS444 3-State True/Inverting 
‘LS448 Open-Collector True/Inverting 


FUNCTION TABLE 






: 
Cc 
| 
” 


P TRANSFERS BETWEEN BUSES 


‘LS440 ‘LS441 ‘LS444 
‘LS442 ‘LS443 ‘LS448 


None None 






None None 





None None 


Q) 
> 
cP) 
ee 
Q) 
© 





None None None 
None None None 







It Kir xK XK 


Par 
-mr xX L]I KX rie xX crl}r K Tit xX x 
Xx Delk rr DWiK errelx Trlr *K XK 

QO 

v 

> 

oO 

¥ 

o 

(on 

¥ 

> 

O| 

¥ 

w 

oO! 

. 2 

> 

ie) 

¥ 

wo 


None None None 
A>B,A>+CIA>+B,A°>C|A>B,A+C 
B>C,B>AIB°>C,B*>A|B°C,B>A 


TreererjJrrereewr er rl K TK 


mr omorir zrrir cwcryijr tTrlxK xt XK 





px 
QO wo p> 
¥ FY 
Pp Ow 


~- x 
ml >| 
¥ 


O|1w p| 
¥ YoY 
Oo > OlrP O DW 


~- fF 


¥ 





I 
x 
O 
¥ 
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TYPES SN54LS440 THRU SN54LS444, SN541S448, 
SN74LS440 THRU SN74LS444, SN74LS448 
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS 





logic symbols 


‘LS440 ‘LS441 "LS442 


11,1,4, EN12 


11,2,4, EN13 
11,3,4, EN14 


11,2,4, EN13 
11,3,4, EN14 





‘LS443 ‘LS444 ‘LS448 


0 
1 
Cu 
} 4 


G11 

11,1,4, EN12 11,1,4, EN12 
11,2,4, EN13 

14,3,4, EN14 
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TYPES SN54LS440 THRU SN54LS444, SN54LS448, 
SN74LS440 THRU SN74LS444, SN74LS448 
QUADRUPLE TRIDIRECTIONAL BUS TRANSCEIVERS 





functional block diagram (composite showing one of four transceivers from each type, positive logic) 


GA GB Gc cs 
oe COMMON CIRCUITRY 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





Supply voltage, VCe: (see Note 1) andres nb baa 4 wee ees Se awee se ne ee eee SEES ee 7V 
IMDUt VOItAGE -<0.50.6c Sh we Sea od D anole Bab he ow oe A ee ORE eee be HAS Be 7V 
Off-state Output Voltage: © 822523 o toss oh whe tei eres a thes aed S Rhee Mitte eee ewe ee Be BANS 5.5V 
Operating free-air temperature range: SN54LS’ ........... 22. pt eden ty an eid eistcvse oy tas —55°C to 125°C 

SNZ4ES* | é diccndcee tt ei Ranier ene od oe BAe 0°C to 70°C 
Storage temperature range. 2.4. 4 ook bodes. BA Ska ha ed £4 eee RE Ra Oe o Sele a oes —65°C to 150 °C 

NOTE 1: Voltage values are with respect to network ground terminal. 
979 
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TYPES SN54LS440,, SN54LS441, SN541S448, 
SN74LS440, SN741S441, SN74LS448 

QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 
OPEN-COLLECTOR OUTPUTS 





recommended operating conditions 












SN54LS440 
SN54LS441 SN74LS441 
SNS4LS448 SN74LS448 


msivsoow.VegteNow hid Afar 5 sas 
High-level output voltage, VoH en 

|Lowleveloutputcurrent lon CC mA 
| Operating free-air temperature,TA HY 


NOTE 1: Vojtage values are with respect to the network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS’ SN74LS’ 
PARAMETER TEST CONDITIONST UNIT 
MIN TYPE MAX|MIN Typt MAX 


[Vin High-tevelinputvetwege | 
LL a 


. Vcc = MIN, VOH = 5.5 V, 
loH High-level! output current 
el Vit= Viimax 


SN74LS440 
















UNIT 



























Vot Low-level output voltage VIH=2V, 


VIL= Vi_max = 24 mA 
input current at A,B |A,B,C input | input 
cc = MAX 
maximum input voltage |All others | All oe 
I}H High-level input current 
ly_ Low-level input current Vcc = MAX, Vjy=04V 


| Suppl t eS al MAX Output 
u curren 7 , utputs open 


tT For conditions shown as MIN or Cae use the appropriate value specified under recommended operating conditions. 
F AIl typical values are at Veco =5V,T,p = 25°C. 


switching characteristics at Vec = 5 V, RL = 667 2, CL = 45 pF, Ta = 25°C, see Note 2 





Propagation delay 
time, low-to-high 
level output 


Propagation delay 
time, high-to-low 
level output 


Propagation detay 


level output 
Propagation delay 


time, high-to-low 
level output 





NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 
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TYPES SN54LS442, SN54LS443, SN54LS444, 
SN74LS442, SN74LS443, SN74LS444 
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 












SN74LS442 


recommended operating conditions 
SN74LS443 
SN74LS444 


SN54LS442 
SN54LS443 © 
SN54LS444 
MIN NOM MAX] MIN NOM MAX 


Supply voltage, Vcc (see Note 1) 4.5 5 5.5 | 4.75 5 §.25 Vv 


High-level output current, Ion 
Low-level output current, IoL 


Operating free-air temperature, Ta —55 125 0 






















NO 
a 


1s }3 


~ 
() 





NOTE 1: Voltage values are with respect to the network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SNS54LS’ 
PARAMETER TEST CONDITIONST 
MIN TYP MAX 


Vi __Hish-evelinputvoliage——S«dSSSSCSCSCS~S~SYC 
VIL Low-level input voltage Seay 


Vcc =MIN, lon=—-3mA | 24 3.4 
VIH=2V, 
Vit = Vipmax IOH = MAX 2 
Vec = MIN, lol = 12mA 0.25 
VIH=2V, 
Vit = Viemax lol =24mA 
Off-state output current, high-level 
lOZH ; Vo=2.7V 
voltage applied Vcc = MAX, 
Off-state output current, low-level CS at2V 
IOZL : Vo =0.4V 
voltage applied 
Input current at V,=5.5V 
J , Vcc = MAX 
maximum input voltage Vjy=a7V 
1H High-level input current Vcc = MAX, V,;=2.7V 


WL Low-level input current Vcc = MAX, V,;=0.4V 
los Short circuit output current J Vcc = MAX 


| a ee, ie 
u current = ’ utputs open 
ce aed Outputs at Hi-Z ce P 5 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
AI typical values are at Vcc =5 V, Ta = 25°C. 





SN74LS’ 
MIN TYP MAX 










UNIT 





0.2 0.4 
2.4 3.4 











VOH High-level output voltage 












i) N 
L 
o 


f=) 
BAS 
oO 
N 
a 
-) 
Bo 





VOL Low-level output voltage 









N : 
=) 
A) 
a 
re) oO 
oO wo 
‘= 
> 


3 






—400 












Oo 
No 
© 
§ 


3 


40 —225 mA 


o 

N b 
coe a) No fo) 
oO} © 


roy) 
N 
ie) 
oO 

3 


62 
64 





or 


{ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
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TYPES SN54LS442, SN54LS443, SN5418444, 
SN74LS442, SN74LS443, SN7/4LS444 | 
QUAD TRIDIRECTIONAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 





switching characteristics, Vcc = 5 V, Ta = 25°C, see Note 2 


FROM TEST 
MIN TYP_MAX| MIN TYP_MAX | \ 
P1014 
Propagation A 
| 014 | 

























delay time, 
tPLH 





low-to-high 





level output 


a ae 
a ae 

13 
Propagation 
ek: delay time, 
high-to-low 


















level output 





Output enable 
tPZL time to low 
level 





Output enable 
tPZH time to high 

level 
Output disable 
tPLZ time from low 





level 

Output disable = 
tpHz ~~‘ time from high = 
level 





NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC 4112. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF 3-STATE OUTPUTS TYPICAL OF OPEN-COLLECTOR OUTPUTS 


Vcc 


50 2 NOM 


OUTPUT 


OUTPUT 


Req: GA, GB, GC = 9 k2 NOM 
All others = 5 kS2 NOM 
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TTL TYPES SN54LS445, SN74LS445 
MSI BCD-TO-DECIMAL DECODERS/DRIVERS 


D2427, NOVEMBER 1977 





FOR USE AS LAMP, RELAY, OR MOS DRIVERS 
SN54LS445... JOR W PACKAGE 
SN74LS445 ... JOR N PACKAGE 


e Low-Voltage Version of SN54LS145/ (TOP VIEW) 
SN74LS145 7 
e Full Decoding of Input Logic INPUTS OUTPUTS 
e SN74LS445 Has 80-mA Sink-Current 
Capability 


e All Outputs Are Off for Invalid BCD 
Input Conditions 


e Low Power Dissipation ...35 mW 
Typical 


FUNCTION TABLE 


































No, TS eas 
0 L L|}LH H H H H H H H H 
1 L H!H L H H H H H H H H 
2 L L}H H LH H H H H H H 
3 L H|H H H t H H H H H H 
4 L LijH H H H LH H H H H 
5 2 H{H H H H H LH H H H 
6 L LJ/H H H H H H L H H H 
7 L H|/H H H H H H H LH H 
8 |H L|}H H H H H H H H L H ? : 
a SEVGaL dts CU: CAL SR ah es ee functional block diagram 
H L}H H H H H H HHH H [pth oureure 
a H H'!H H H H H H H H H H eur a USL So Cine 
rales LiH H H H H H H H H H ph ourrurs 
ae i H{/H H H H H H H H H H Tt 
=H L}H H H H H HH HH H 1>74_1 | a 
H HIH H H HHH 4H4H4HH (inc: Pipa, 
H = high level (off), L = low level (on) input 8 WL) So (c= >: @) outPuT 3 
i nT 
description . DAES (9) ouTPUT 4 
These monilithic BCD-to-decimal decoder/drivers ae ties (6) 
consist of eight inverters and ten four-input NAND INPUT c 13) > tee ee 
gates. The inverters are connected in pairs to make eas (7) 
BCD input data available for decoding by the NAND 1> Th ee 
gates. Full decoding of valid BCD input logic ensures ppt} io} 
that all outputs remain off for all invalid binary input INPUT D 020 imis=: ED, anki 
conditions. These decoders feature high-performance, ae -= (10) 
n-p-n output transistors designed for use as indicator/ = We ss > Toeare 
relay drivers or as open-collector logic-circuit drivers. hs a) 
Each of the output transistors will sink up to 80 milli- =. lis 
amperes of current. Each input is one Series 54LS/ 
74LS standard load. Inputs and outputs are entirely 
compatible for use with TTL or DTL logic circuits, 
and the outputs are compatible for interfacing with 
most MOS integrated circuits. Power dissipation is 
typically 35 milliwatts. 
181 
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TYPES SN54LS445, SN74LS445 
BCD-TO-DECIMAL DECODERS/DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Veg (see: Note 1) ° 2 0 4-5 ee a chk ok ce We wee Hm oe ee 7V 
INIPUCVOINGGG:. <2 wheat: ends UE, Ae dl oes el ie Oe GE a TH Ba Se Ee ee Be Ee Se ee 7V 
Operating free-air temperature range: SN54LS445 Geely, eo fale See a = ae le, wk ae seca ew Be —55°C to 125°C 

SNTALSAAD. gogo ug oS eek ok he we ee: & ee As Cae 70°C 
Storage temperature range... 1. we ee ee ee ek ee ee ee ee ee ee e))~6= 65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


SN54LS445 SN74LS445 UNIT 


Supply voltage, Voc pas 5 88 [47 525 
Off-state output voltage, VO (off) eae eRe ey se a 


5 5 : 
7 
Operating free-air temperature, TA —55 125 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SNS54LS445 SN74LS445 
PARAMETER TEST CONDITIONSTt wee UNIT 
MIN TYP? MAX | MIN TYPE MAX 


Vi Low-level Input voltage ES RES ee Sl 
Vik Input clamp vottage Voge MIN, Weim |S | CS | 


Vcc =MIN, VIH=2V, 
lOloff) Off-state output current : 250 
Vir = Vit max, VoH= 7V 


Vcc = MIN, lol=12mA] 0.2504 0.25 0.4 Av 
Vv 




































Ti, ___Lowlevelinput current ____+|Veg= MAX, Vizoav [0a | 0 mA 


TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tai typical values are at Vcc =5 V, Ta = 25°C. 
NOTE 2: Icc¢ is measured with all inputs grounded and outputs open. 


VOlon) On-state output voltage 








2] 





switching characteristics, Vcc =5 V, TA = 25°C 


PARAMETER TEST CONDITIONS 


t Propagation delay time, low-to-high-level output 
PLH pag ! Vv g Pp CL=45pF, Ry =6652, See Note3 
tPHL Propagation delay time, high-to-low-level output 


NOTE 3: Load circuit and waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition, LCC 4112. 


logic symbol schematic of inputs and outputs 





EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


G0aQN p> 


Vec aes | 
17 kQ NOM: ae 
INPUT -- me 


oant nan awn - & 
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TYPES SN54LS446, SN54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH 
INDIVIDUAL DIRECTION CONTROLS 


D2613, OCTOBER 1980 





SNS54LS ...JPACKAGE 





e 3-State Outputs Drive Bus Lines Directly SN74LS’ ... Jor N PACKAGE 
e P-N-P Inputs Reduce DC Loading on Bus (TOP VIEW) 
Line 
e Hysteresis at Bus Inputs Improves Noise epK Vcc 
Margins 
e Flow-Thru Data Pinout (B Bus Opposite Al GAB 
A Bus) 
e Choice of True (‘LS449) and Inverting DIR2 B1 
(‘LS446) 
A2 DIR1 
description 
A3 B2 
These quadruple bus transceivers are designed for 
data transmission from individual lines of the A bus mee - 
to individual lines of the B bus or the reverse, depend- 
ing on the logic levels at the direction-control pins 
DIR1 through DIR4. These direction controls (one A4 DIR4 
for each channel) allow maximum flexibility in 
timing. The enable inputs GBA and GAB can be used ee - 


to disable the A or B outputs respectively, or to 
disable both buses for effective isolation. 





The SN54LS446 and SN54LS449 are characterized for operation over the full military temperature range of —55°C 
to 125°C. The SN74LS446 and SN74LS449 are characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 


ENABLE DIRECTION OPERATION OPERATION 
GAB DIR 'LS446 'LS449 


Isolation Isolation 





H = high Jevel, L = low level, X = irrelevant 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage; VeG-(see:NOteL): cscs ie ee ee eee mae Oe Oke ee ee ee ES ee ae ee 7V 
IPIBUENOIAGE:. 2 cic Sete she sardonic he geese Kale Sue eee Be eee aie @ ere Cat & De wo Le 7V 
OTi-state SULDUL VOItAGG. wat. 6225 eamoee tees ab ee OAS a CORES oe ae OG Sra Ra ee Bae 5.5 V 
Operating free-air temperature range: SN54LS’ 6d ee ees —55°C to 125°C 

SNIALS!” wutensie wa bc streaes-te rey eee e 0°C to 70°C 
Storage: temperature range: .h-cwae ie wb we ee te PR ae ee ee Se —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 
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TYPES SN54LS446, SN54LS449, SN74LS446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 





logic symbols functional block diagrams (positive logic) 
'LSA46 | ‘LS446 
GBA uu (1) GBA 
GAB 





DIR1 





10EN2 [AB) 
9EN3(BA] 
10EN4 [AB] 
9EN5 (BA} 
10ENG6 [AB] 
9EN7 [BA] 
10ENS8 [AB] 


DIR2 (15) GAB 







DIR3 





(13) DIR 1 






DIR4 


















B1 (14) 
Al B1 aes 
A2 B2 
TO OTHER THREE 
TRANSCEIVERS 
A4 B4 
*"LS449 "LS449 
aoe (1) (1) GBA 
GAB 
DIR1 9EN1(BA] 
10EN2(AB] 18) Gas 
DIR2 9EN3(BA] 
10EN4 [AB] 
DIR3 9EN5 [BA] (13) DIR 1 
10EN6[AB] 
DIR4 9EN7 (BAI 
10EN8[AB] 
(2) Al B1 (14) 





B1 
B2 


B3 
TO OTHER THREE 
TRANSCEIVERS 


B4 


T These symbols are in accordance with IEEE Std 91/ANSI Y32 
and current discussions IEC and IEEE. 


schematics of inputs and outputs 
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


= Vcc 
50 2 NOM 


OUTPUT 
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TYPES SN54LS446, SN54LS449, SN74L$446, SN74LS449 
QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 





recommended operating conditions 


SN54LS446 SN74LS446 
PARAMETER SN74LS449 
|MIN NOM MAX |MIN NOM MAX 
[Hightevel output current,Igy SS 
Lowrievel outnut current, IL 


—12 
12 
Operating free-air temperature, Ta —55 125 0 


NOTE 1: Voltage values are with respect to network ground terminal. 














NO 
| 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SN74LS446 


SN54LS449 SN74LS449 UNIT 

[MIN TYP? MAX |MIN TYP+ MAX 

SRL E10 TS (AI I 
: pO 






PARAMETER ) TEST CONDITIONSt 









ViL Low-level input voltage Po ee 
VIK- Input clamp voltage Vcc=MIN, l}=-18mMA 
Voc = MIN 


9 
2 


—_ 


no [oO 
Bn lh 
w lo 
aes 
oO 
~ 


5 
Vcc = MIN, 
VIH=2V, 








VoH ~ High-level output voltage 





2 





Vit = Vit max 
Vcc = MIN, 
ViH=2V, 










ip 





VoL _ Low-level output voltage 







0.25 
VIL = Vit max loL = 24mA 0.35 
Vcc = MAX, 
9 


Vo=2.7V 




















Off-state output current, G at 2 Vv, 


20 


= 
> 


high-level voltage applied 
Off-state output current, Vcc = MAX, G at 2 V, 






low-level voltage applied Vo =0.4V 


24 3 
V 
2 
0.2 0.4 4 
V 
5 
Ea 
I ; ; = st Vcc = MAX, mA 
maximum input voltage | GAB or GBA Vi=z7V PaaS, wee Oe 
NH High-level input current Veco =MAX, V,=2.7V 
lie Low-level input current Vcc =MAX, V,=0.4V Po 0.4 | 
Vcc = MAX —40 —225 | —40 —225 
2 68 
7 75 
0 80 


Outputs high 35 


o1 
: 







: 
Fe) 


3 
'LS446 Outputs low 3 
Outputs at Hi-Z 42 
: 
Ls44o a7 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


















Vcc = MAX, 


t Total supply current 
ce ee Outputs open 


Oo 
c 


co?) 
oo 


~J 
o1 





© 
, 


50 





£AII typical values are at Vec=5V,Tpa= 25°C. 
q Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


ee EL a a a I IS A a I TN IE IEE 
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TYPES SN54LS446, SN54LS449, SN74LS446, SN74LS449. 
QUADRUPLE BUS TRANSCEIVERS WITH INDIVIDUAL DIRECTION CONTROLS 





switching characteristics at Vcc =5 V, TA = 25°C 


FROM TO 
PARAMETER (INPUT) | (OUTPUT) | TEST CONDITIONS 
low-to-high-level output 
high-to-low-level output 






LS446 "LS449 


MIN X |]MIN TYP MAX 


Cc 
= 
- 





ey ey eerie eee 


= 
Le) 


_ 
oOo 





_ 
NY 
=" 
wl 








—_ 
~l 


TYP MA 
8 
8 13 
7 
| 
R_ =6679, 
24 40 2 
24 40 2 
See Note 2 
15 
15 25 
14 25 
14 
10 
10 


or 


ae 
ee 


NOTE 2: For toad circuits and voltage waveforms, see page 3-10 of ‘‘The TTL Data Book for Design Engineers,” second edition. 


ie) 
oO 





E 
> 
fos) 













NO 
or 


10 

1 

11 

1 

1 

i 
CL=5pF = 
; 14 


R_ = 667 2, 
See Note 2 


N) 
o 


A 
A 
A 
A 
A 
A 






ac 


BA 
AB 
BA 
BA 
AB 
BA 

B 


a 
o 






_ 
on 


A 
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TTL TYPES SN54LS447, SN74LS447 
MSI BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 


e Lamp-Test Provision 








Low-Voltage Version of 


Open-Collector Outputs 


Leading/Trailing Zero 


Lamp Intensity c 


| DRIVER OUTPUTS 
TYPE ACTIVE OUTPUT SINK MAX POWER 
LEVEL CONFIGURATION CURRENT | VOLTAGE | DISSIPATION 


D2428, NOVEMBER 1977 





logic symbol 


(TOP VIEW) 


BIN/7-SEG D> 
(T2] 












SN54LS247/SN74LS247 _ +! 


Drive Indicators Directly RBI 


Suppression B 


Modulation Capability D 










TYPICAL 


SN54LS247 low open-collector 12 mA 7V 35 mW 
SN74LS247 low open-collector 24 mA 7V 35 mw 
a 

1 2 3 4 5 6 7 8 9 14 15 


c 0 10 +11 12. 13 








a FONT TABLE T2 — NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 


SEGMENT 
IDENTIFICATION 


FUNCTION TABLE 


INPUTS 

















DECIMAL 





NOTE 
































OR Bi/RBOt 
H H L L L L H ON | ON | ON | ON |] ON [| ON | OFF 
H x L L H L H ON | ON |OFF 4 ON } ON | OFF] ON 
H x L L H H H ON | ON | ON | ON | OFF | OFF [ ON 
4 H x L H L L H OFF | ON | ON | OFF | OFF | ON | ON 
5 H x L H L H H ON | OFF | ON | ON | OFF | ON | ON 
6 H x L H H L H ON | OFF } ON | ON ? ON | ON } ON 
7 H x E H H H H ON | ON [| ON | OFF | OFF | OFF | OFF 
8 H x H L L L H ON | ON | ON | ON | ON | ON | ON 
9 H x H L L H H ON | ON | ON | ON | OFF | ON | ON 
10 H x H L H L H OFF | OFF |OFF }] ON | ON | OFF] ON 
11 H 4 H L H H H OFF |OFF | ON | ON | OFF | OFF] ON 
H x H H fs L H OFF | ON [OFF | OFF | OFF [| ON | ON 
H x H H L H H ON |OFF |OFF | ON | OFF | ON | ON 
H x H H H L H OFF | OFF |OFF | ON | ON | ON | ON 
H x H H H H H OFF ) OFF |OFF } OFF | OFF | OFF } OFF 
BI x x x x x x L OFF | OFF {OFF | OFF | OFF | OFF | OFF 2 
RBI L L L L OFF | OFF |OFF | OFF | OFF | OFF [ OFF 3 
LT L x x x x x H ON |ON | ON }| ON | ON } ON 4 





H = high level, L = low level, X = irrelevant 


NOTES: 1. 


2. 


3. 


4. 


The blanking input (BI) must be open or held at a high logic level when output functions O through 15 are desired. The 
ripple-blanking input (RBI) must be open or high if blanking of a decimal zero is not desired. 

When a low logic level is applied directly to the blanking input (B!), all segment outputs are off regardless of the level of any other 
input. , 


When ripple-blanking input (RBI) and inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs 


go off and the ripple-blanking output (RBO) goes to a low level (response condition). : 
When the blanking input/ripple blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test input, all 
segment Outputs are on. | 


TBI/RBO is wire-AND logic serving as blanking input (BI) and/or ripple-blanking output (RBO). 
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TYPES SN54LS447, SN74LS447 
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage; Vice (see: Note 1): <2 Sa haw ate eS. Howe Be Me eS, A eS a 7V 
Input voltage "gins a) gle Oa, Ges Gi. Sh. Fide Al cE See As coke ee ee Aa SSEY Gace 2 Nome ee Te eet att - 4, od gh 7V 
Peak output current (ty, <1ms, duty cycle< 10%) . ..... 1... ee ee ee ee we wee 6 ©2O0MA 
Current forced into any outputin the offstate . 2... 1. 1 wee ee ee eee ee ee ee ee TMA 
Operating free-air temperature range: SN54LS447, wg fw ww ee ee ee ee ee) = 8BPE to 125°C 

SNI4USAS? km a ow eee eS Ae eee eon es OCW 706 
Storage temperature range . 1. ww ee ee ee ee ee ee.) 665°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


SN54LS447 SN74LS447 UNIT 
MIN NOM MAX {MIN NOM MAX 


Supply voltage, Vcc 4.75 - 5. B25) Vo 


On-state output current, IQ(on) a thrug 2 A 


High-level output current, loy BI/RBO = i a 
Low-level output current, lo. BI/RBO 


Operating free-air temperature, Tp 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS447 SN74LS447 
PARAMETER TEST CONDITIONS* UNIT 
MIN TYP? MAX [MIN TYP? MAX 


5 






S 
3 
















oy) = 
Oo} NIN 





=—55 125 





2 2 
| 
ViK Input clamp voltage Vec = MIN, I} =—-18mA es —1.5 
; Vcc =MIN, VIH=2V,! 
VOH High-level output voltage | BI/RBO 2.4 4.2 24 4.2 
Vie = Vit max, Ion = —BOKA 
Vec= MIN, Jig. = 1.6 mA 0.25 04 0.25 0.4 
VOL Low-level output voltage | BI/RBO Vip =2V, V 
Vcc = MAX, Vip =2YV, 
lO(off) Off-state output current | a thru g 250 250} wA 
Vit = Vit max, Voloff) = 7V 
Veo = MAX, fb igion) = 12 mA 0.25 0.4 0.25 O04 
se eee PO [ee eee 
= 0.5 


0.35 


Vit = Vit max tOlon) = 24-m" 
I Input current at maximum input voltage | Vcc = MAX, Vja7V 


WH High-level input current Vcc = MAX, V,=2.7V 


Any input 
Low-level input current | except B1/RBO} Vcc = MAX, V,;=04V 


BI/ABO 


LA 
mA 
Short-circuit 
output current 


TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAII typical values are at Vcc = 5 V, Ta = 25°C. 
NOTE 2: Icc¢ is measured with all outputs open and all inputs at 4.5 V. 


switching characteristics, Vcc =5 V, TA = 25°C 


' PARAMETER ; TEST CONDITIONS MIN TYP MAX |]UNIT 


toff Turn-off time from A input 





ton Turn-on time from A input CL =15pF, Ry =6652, 


toff Turn-off time from RBI input See Note 4 





ton Turn-on time from RBI input 


NOTE 4: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, 
LCC4112; tof¢ Corresponds to tp; yj and to, Corresponds to tpy_. 
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TTL TYPES SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 
MSI OCTAL BUFFERS WITH 3-STATE OUTPUTS 


D2631, JANUARY 1981 





SN54LS465 AND SN54LS466 . . J PACKAGE 


e Mechanically and Functionally Interchange- SN74LS465 AND SN74LS466 .. JOR N PACKAGE 
able With DM71/81LS95 thru DM71/81LS98 (TOP VIEW) 
_N. : G11 20 Vec 
e P-N-P Inputs Reduce Bus Loading ae 38 ha. es 
e 3-State Outputs Rated at Io, of 12 mA and Y1 3 18 A8 
24 mA for 54LS and 74LS, Respectively A2 4 17. -¥8 
Y2 5 16 A7 
DEVICE DATA PATH AZ 6 5 Y7 
Y3 «7 14 AG 
‘LS465 True Aa. 8 13 «-Y6 
’LS466 Inverting Y4 9 12 AS 
’LS467 True GND 10 11 Y5 


‘LS468 Inverting 
SN54LS467 AND SN54LS468 . . JPACKAGE 


SN74LS467 AND SN74LS468 .. J OR N PACKAGE 


description (TOP VIEW) 





These octal buffers utilize the latest low-power 1G 1 20 Vcc 

Schottky technology. The "LS465 and ’LS466 have a 1A1 2 19 2G 
two-input active-low AND enable gate controlling all 1¥1 3 18 2A4 
eight data buffers. The ‘LS467 and ‘LS468 have two bo 4 17 -2¥4 
separate active-low enable inputs each controlling 5 16 2A3 
. ‘ = 1A3 6 15 2Y3 

four data buffers. In either case, a high level on any G 

laces the affected outputs at high impedance 13 7 14 2A2 
places ecte p gh impedance. ae ‘ is) Bye 
1Y4 9 12 2A1 

GND 10 11. «(2Y1 


logic symbols 


*LS465 











101 id 1a v1 
1az eee 2 1A2 v2 
143 aes 1v3 103 1¥3 
1A oa v4 104 1v4 
2A1 YI 2A1 2v1 
ane aaa 2A2 2v2 
2A3 [eee 2A3 2¥3 
2A4 ony 2A4 2¥4 
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TYPES SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 
OCTAL BUFFERS WITH 3-STATE OUTPUTS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 2... ee ee Sad Aa di Be seb ly kicks Satie Ak aan Mears 7V 
IMDUT VONAGE. greet tate le ania 1 a Barangay ava. re: Sav ees ia Pe ae ee See Ge: Bt es SS ee asta ba ee 7V 
Oft-state OUtOUt Voltage: «acces ¢ ease aes Mahle Wea aed eee SG We Seca ae ee eel EEE GR Mae Ss 5.5V 
Operating free-air temperature range: SN54LS465 thru SN54LS468  .. ww. ee ee —55°C to 125°C 

SN74LS465 thru SN74LS468 «ow. ee O°C to 70°C 
Storage temperature range 2.0... ce ce ee ete eee tenet e nese ene e nas —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 


recommended operating conditions 


Supply voltage, Vcc 


High-level output current, loH 


Low-level output current, Io. 





Operating free-air temperature, TA 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER TEST CONDITIONST sd tide au7ats UNIT 
MIN TYP* MAX |MIN TYP* MAX 


, Voc=MiN, Vin=2V, [lon=-tmA [aa aa 
VoOH High-level output voltage V 
Vii = VIL max lon = 26 mA aaa 
Vcc =MIN, Vin =2V, [lol =12mA : 0.25 O04] 025 04| 
VoL Low-level output voltage ee me OF Vv 
ViL= Vi max ion=24ma_ | SSsSSSC~dC*‘“‘;‘OS 
Off-state output Current, Vcc = MAX, VjH=2V, VIL = VIL max, 
lOZH ,. 20 nA 
high-level voltage applied Vo =2.7V 
Off-state output current, Voc = MAX, ViH=2V, Vit = Vit max, 
lOZL —20 pA 
low-level voltage applied Vo =04V 
Input current at Maximum 
1 : Vcc = MAX,V,;=7V mA 
input voltage 
log  Short-circuit output currents | Vcc = MAX,Vg=0V —30 —130 /-30 == -130{ mA | 
Outputs low 
"LS465, : 
Outputs high 
“LS467 ; 


ea Paes (neiees ee 
Vcc = MAX : mA 
Ourputsiow {tot 
Braue peste ae ee al 



















Ic¢c Supply current 







‘LS466, 
"LS468 


Outputs high 






T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
¥ All typical values are at Voc = 5 V, Ta = 25°C. 
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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TYPES SN54LS465 THRU SN54LS468, SN74LS465 THRU SN74LS468 
| OCTAL BUFFERS WITH 3-STATE OUTPUTS 





switching characteristics, Vcc = 5 V, TA = 25°C, see note 2 


FROM "LS465, — ’LS466, ‘LS468 
PARAMETER TEST CONDITIONS UNIT 
unPuT ureun 





NOTE 2: 


tpLH 
tPHL 
tPZ2H 
teZ2L 
tPHZ 
tPLZ 


Hh wh Ue Ui 


Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 


Propagation delay time, low-to-high-level output 
Propagation delay time, high-to-low-leve!l output 
Output enable time to high level 
Output enable time to low level 


Output disable time from high level 
Output disable time from tow level 





schematics of inputs and outputs 





EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


Vec VEC 
| 1 
10kQ2 NOM segues 


NR Na a a Dy EAR ee ee Rae een 
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TTL TYPES SN54LS540, SN54LS541, SN74LS540, SN74LS541 
SS] OCTAL BUFFERS AND LINE DRIVERS 
WITH 3-STATE OUTPUTS 


D2546, AUGUST 1979 — REVISED JUNE 1980 





e 3-State Outputs Drive Bus Lines or SNS54LS’... J PACKAGE 
Buffer Memory Address Registers uals an 


e P-N-P Inputs Reduce D-C Loading 
e Hysteresis at Inputs Improves Noise Margins 


e Data Flow-thru Pinout (All Inputs on 
Opposite Side from Outputs) Al 


description me 


These octal buffers and line drivers are designed to A3 
have the performance of the popular SN54LS240/ 
SN74LS240 series and, at the same time, offer a 
pinout having the inputs and outputs on opposite AS 
sides of the package. This arrangement greatly en- 
hances printed circuit board layout. 


The three-state control gate is a 2-input NOR such 
that if either G1 or G2 are high, all eight outputs are A8 
in the high-impedance state. GND 





The ‘LS540 offers inverting data and the ’LS541 


TYPE RATED RATED TYPICAL POWER 
offers true data at the outputs. lo. low DISSIPATION 
(SINK (SOURCE (ENABLED) 
The SN54LS540 and SN54LS541 are characterized CURRENT) CURRENT) "LS540 S541 
for operation over the full military temperature range 
‘ 0 SN54LS' 12mA —12mA 92.5 mW 120 mw 
of —55 C to 125 C. The SN74LS540 and SN74LS541 eouES ar Fe nik 92.5 mW 420 mV 


are characterized for operation from 0°C to 70°C. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage Vee Gee Noted) 4.6 ce Se eh ow vad As SA sete ue a wae ote we ree SR ees 7V 
TFDULVOIEANE = 3.0.5 3s Gis on a ee Se a ee PE ee ee EES Sete & GN ae oo8 7V 
Operating free-air temperature range: SN54LS540, SN54LS541 2... ee —55°C to 125°C 

SN74LS540, SN74LS541 oe te eee O°C to 70°C 
Storagetemporatureyvande®. <c4 wedi wed eae eee Ra eee we OS pee ee es —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS 


= Vcc 
50 2 
NOM 


OUTPUT 


Enable Inputs: Reg = 9 k&8% NOM 
All Other Inputs: Reg = 10 k2 NOM 
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TYPES SN54LS540, SN54LS541, SN74LS540, SN74LS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 





logic symbols 





functional block diagram (positive logic) 


“LS540 "LS541 
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TYPES SN54LS540, SN54LS541, SN74LS540, SN74LS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 





recommended operating conditions 


Lee 54LS’ SN74LS’ 


PARAMETER rmin Nom max | UNIT 


Supply voltage, Vcc (see Note 1) 


High-level output current, Ioy 
Low-level output current, Top 
Operating free-air temperature, TA —55 125 


NOTE 1: Voltage values are with respect to network ground terminal. 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


+ SNS4LS’ SN74LS’ 
PARAMETER TEST CONDITIONS MIN TYP! MAX IMIN TYPE MAX UNIT 













Vint Hiaivtevel input vottase Sea cae A eerie EE eee a 
Vi___Low-level input voltage een. eee I a 
Vik Tapa clamp voltage Veg= MIN, _1y==18 mA Magen SRR [5 






Hysteresis (Vps = Via Veco = MIN 


MCG Ne ase Ve 2 24 3.4 24 34 
: : Vit = Vit max, lon =-3mMA 
VOH High-level output voltage — 
Vec=MIN, Vip =2V, 9 5 
Vit =0.5 V, IOH = MAX 


Vcc = MIN, 
VIH=2V, 


Vit = Vitmax 


















VOL Low-level output voltage 





Off-state output current, 
high-level voltage applied 
Off-state output current, 
low-level voltage applied 






102H 







1OZL 

















Outputs high 


All outputs 
disabled 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


FAI typical values are at Veco =5V,TpA= 25°C. 
*Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


Supply current 





lec Outputs open 







switching characteristics, Vcc =5 V, Ta = 25°C 


*LS540 *‘LS$541 
4 | ssao 
ARAMETER TEST CONDITIONS MIN TYP MAX |MIN TYP MAX UNIT 
; Propagation delay time, 
PLH low-to-high-level output ns 





















Propagation delay time, CL =45pF, Ry = 6672, 
high-to-low-level output See Note 2 





Ci =5pF, 
See Note 2 


Ri = 6672 






NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112, 
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TTL 


LS] TYPES SN54LS590, SN54LS$591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 






description 


D2632, JANUARY 1981 


e 8-Bit Counter with Register SN54L$590, SN54LS591.. JOR W PACKAGE 
SN74LS590, SN74LS591.. JOR N PACKAGE 
e Parallel Register Outputs (TOP VIEW) 
e Counter has Direct Clear Qg 1 16 Vcc 
e Choice of 3-State (‘LS590) or Open- Qc 2 15 A, 
Collector (‘LS591) Register Outputs Ga 3 ae 
e Guaranteed Counter Frequency... . Or 4 13 
DC to 20 MHz 
QF 5 12 
Og 6 11 
Quy 7 10 
GND 8 9 


G 

RCK 

CCKEN 
CCK 
CCLR 
RCO 


These devices contain an 8-bit binary counter that feeds an 8-bit storage register. The storage register has parallel out- 
puts. Separate clocks are provided for both the binary counter and storage register. The binary counter features a direct 
clear input CCLR and a count enable input CCKEN. For cascading a ripple carry output RCO is provided. Expansion 
is easily accomplished by tying RCO of the first stage to CCKEN of the second stage, etc. 


Both the counter and register clocks are positive-edge triggered. If the user wishes to connect both clocks together, the 
counter state will always be one count ahead of the register. Internal circuitry prevents clocking from the clock enable. 


schematics of inputs and outputs 


EQUIVALENT OF TYPICAL OF Q 


EACH INPUT OUTPUTS (‘LS590) 


TYPICAL OF Q 
OUTPUTS (‘LS591) 


Vcc 


120 2 NOM 


NOM 


OUTPUT 





OUTPUT 
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TYPES SN54L$590, SN54LS591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 





functional block diagram (positive logic) 


G (14) a> 
RCK (13) 0 


Qa 






"I 
a 


4 
i 


4 
i fe 


x \ 
) 

x 

Fo* 

2 
\A 
zy 
Oo 
x 
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TYPES SN54LS590, SN541LS591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 





logic symbols 


*LS590 *LS591 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage, Vecisce Note): -..03i)6:e ei es Deedee ees, ee Sale eee Se ees 7V 
SPU VONAGE <3. 67. o aa tice artes a ee tet elo ee aS ews he Bet ap ee eae ea be ca 7V 
Offstate-OUtpUtVOlTdGe. i.c6 6G . w hdswe ee a a ala palate 8 Oe a ae ae A wae a 5.5 V 
Operating free-air temperature range: SN54LS590, SN54LS591........0.......... 0.000 e —55 °C to 125°C 

SN74LS590, SN74LS591. 0.0.0... 0.0.00. cee eee eee 0°C to 70°C 
storage temperature: range” - cx occ saw Shee: ae SSeS Be ee ae & oe A ee —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 


recommended operating conditions 













SN54LS’ SN74LS’ UNIT 
MIN NOM MAX)MIN NOM MAX 


Supply voltage, Vcc 4.5 5 §.5/4.75 5 5.25 
High-level output voltage, VOH Q, ‘LS591 only a ee 
p40 | A 
A 
2 
=¢ 













| 
High-level output current, [OH Q, ‘LS590 onl 
: only 


p40 | —400 
pot =2.6 | mA 
CO eee ee a 
See eee er oe 
Counter clock frequency, focK 
Width of counter clear pulse, tw(CCLR) | 200002 0 
eS OE: 
70 


[ne 
20s 

i ae ET 
a ee 
CUA nd 

a 

a 


2 
20 
20 


N 
Oo 


ime, 
Clear inactive-state setup time, tsy CCLRt to CCKt | 2002—~C—ti“‘<;72LC‘ kt 
Setup time, tsy (see Note 1) CCKt to RCKt dO SAO, gd 


Operating free-air temperature, Ta —55 125 


NOTE 1: This setup time ensures the register will see stable data from the counter outputs. The clocks may be tied together in which case the 
register state will be one clock pulse behind the counter, 
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TYPES SN54L$590, SN54LS591, SN74LS590, SN74LS591 
8-BIT BINARY COUNTERS WITH OUTPUT REGISTERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


. SNS54LS’ SN74LS‘ 
PARAMETER TEST CONDITIONST z 
MIN TYP MIN TYP* MAX 


Vik Input clamp voltage Vec=MIN, |j=-18 mA a) 
OHE=1 mA 
‘LS590 Q Vec=MIN, ViH=2 V, 
loH=-26mA{ 


MAX 
0.7 
. 3.2 
a ViL=V ax 
Vec=MIN, Vi H=2 V, 
ViL=ViL max 
lIoL=12 mA 0.25 0.4 
20 
—20 
20 
0 
0 







UNIT 








_ 
o1 


NO 
Ww 
= 
| 


Vou High-level output voltage 






~~ | > 






loH ~—_- High-level output current 





0.25 0.4 
0.35 0.5 
0.25 0.4 
0.35 0. 





VoL Low-level output voltage 







eo Vcec=MIN, ViH=2V, [lo_=24mA 


2 
RCO ie OL 
Off-state output current, Vcc=MAX, V 2V, Vo=2.7 V 
Coe : m [+L§890 O ce in 0 
high-level voltage applied Vit=ViL max 
' Off-state output current, Vcc=MAX, ViIH=2V, Vo=0.4 V, 
O2ZL \ow-level voltage applied Vit=ViL max 
| i | al 
—2 





loL=8 MA 









LA 









Input current at maximum 













BA 
mA 


hy High-level input current 20 
Ne Low-level input current —0.2 
output current —20 —100 
7 
‘LS590 Vec=MAX, ie eee a eee 


1CCZ | Ail possible inputs grounded, 
| 
‘LS591 


All outputs open 
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ Atl typical values are at Voc = 5 V, Ta = 25°C. 
8 Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 


| 
o 
N 





nN 
WwW 
b 
im | 
wo nN 
=) oO oa 
e 


















Icc Supply current 






switching characteristics, Vcc = 5 V, TA = 25°C, see note 2 


PARAMETER — TEST CONDITIONS = Ese?) 
MIN TYP MAX|MIN TYP MAX 


t 
RL = 2k0, C= 15 pF 
TPHL 


t 
Ry = 667 2, Cy = 450F 
| 


Hare Ri = 667 @, Cy = 5 pF 


t 


NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of. The TTL Data Book for Design Engineers, Second Edition, LCC4112. 
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TTL TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
LSI 8-BIT BINARY COUNTERS WITH INPUT REGISTERS 


D2633, JANUARY 1981 





SN54LS592 .. JOR W PACKAGE 


e Parallel Register Inputs (‘LS592) ENTUEEESS  JIORINBAGICAGE 
e Parallel 3-State |/O: Register Inputs/Counter (TOP VIEW) 
Outputs (‘LS593) B 1 16 Vcc 
F ae C2 15 A 
e Counter has Direct Overriding Load and Clear 53 14 GLOAD 
e Guaranteed Counter Frequency... : : . en 
DC to 20 MHz 6 iG cok 
description H 7 10 CCLR 
GND 8 9 RCO 


The ‘LS592 comes in a 16-pin package and consists of 


a parallel input, 8-bit storage register feeding an 8-bit SN54LS593... J PACKAGE 








binary counter. Both the register and the counter SN74LS593.. . JOR N PACKAGE 
have individual positive edge-triggered clocks. In addi- (TOP VIEW) 
tion, the counter has direct load and clear functions. AlQa 1 20 Vcc 
Expansion is easily accomplished by connecting RCO B/Og 2 19 G 
of the first stage to the count enable of the second C/Oc 3 18 G 
stage, etc. . D/Qp I RCKEN 
7 E/Og 5 16 RCK 
The ‘LS593 comes in a 20-pin package and has all the F/OF ¢ 15 CCKEN 
features of the ‘LS592 plus 3-state 1/0, which pro- G/Qg 7 14 CCKEN 
vides parallel counter outputs. H/Qy g 13 CCK 
CLOAD 9g 12 CCLR 
GND 19 11, RCO 


schematics of inputs and outputs 


EQUIVALENT OF A THRU H INPUTS EQUIVALENT OF ALL OTHER INPUTS 


13 kQ NOM 
25 k2 NOM 
INPUT 


RCO OUTPUT TYPICAL OF Q OUTPUTS 
(‘LS593 ONLY) 


120 2 NOM aaa Wee 
| 100 2 NOM 
OUTPUT | 
OUTPUT 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 





functional block diagrams (positive logic) 


RCO 





~ 
= 
- 
— 




































a 
C9 
Oo 
: Le Qt OL f ae Qt OT 6 
2) 
= 
pt ee 7 
SSle} SB] =} Sf8[ Sfe} = s 2 = 8 s 5 s 
cles "GE |E 8 Fs ¢ s 8 g g g & 
9 ¥ Is ee ye 2 a B a ra Oo = 
oO 
l 
é Ea 
@ 
N 
i ATC ¢ 
” & & 
a A 1 
on ¢ oe Mee Bou aen ee 
ae io aes 
7 Meh ZN 
S$ S| E]2l ay a = e o 3 a 7 z 
= =} oc] = = = N a x 2 £ S 
o = =~ |/a x < oa o a o 
B be : na 
o oO 
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TYPES SN54LS592, SN54LS593, SN74L$592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 





logic symbols 








‘LS592 ‘LS593 

CCLR 

CCREN 

CCK 

CLOAD 

RCK 

B 

Cc 

D 

E 

F 

G 

H 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply Voltage, VEE (see NOt TN) wo. oes oe ee Saw ee ae Se ee A a ke i Rs 7V 
Inputvoltage:(excliiding I/O ports): See hae phe ie See ee Nee at Be es eee eee) ee 7V 
Off-state output voltage (including I/O ports). .... Sas ang sary dann oeias ata logean ie ehh ates ahah at aides eee ae ames 5.5 V 
Operating free-air temperature range: SN54LS592, SN54LS593........ 0.0 ee ee eee ees —55°C to 125°C 
SN74LS592, SN74LS593 .. we we ee ene wae 0°C to 70°C 
Storage temperature range 2... ke we ee ee ee ee eee ee ee eee nes —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 


recommended operating conditions 











SN54LS‘ SN74LS‘ 
[MIN NOM MAX [MIN NOM Max |"" 
Supply voltage, Vcc (45 5 551475 5 5.25 
RCO po 400 | 400 | 
High-level output current, loy © ‘L593 onl ae 
'LS593 only pat 2 | m 
Aco SSC~“C~S~sSC“‘CNNCA*dDSOOOOCOS 
Low-level output current, Io. 0 LSE9S onl 19 mA 
'LS593 only See eee”) 
Width of counter clock pulse, twCCK aes ee fe 
Width of register clock pulse, twRCK | 20 | 
Width of counter load pulse, twCLOAD 
Count enable time, tenable CCKEN to CCKt 
Register enable time, tenable RCKENi toRCKt ‘Ls593 only | 20 | 20 
CCLRt to CCKt ps0 = | 
RCK? to CCK? es es 
Data A thru H to RCK? ee aes, es 



















Setup time, ty, (see Note 2) 





Hold time, tp 
Operating free-air temperature, Ta 


NOTE 2: The RCKT to CCKt setup time ensures the counter will see stable data from the register outputs. 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


N 7 N74LS’ 
PARAMETER TEST CONDITIONSTt = > UNIT 
MIN TYP+ MAX |MIN TYP? MAX 


















Vit _ Low-level input voltage 


sit viaciy, (Omeeumn eae aes 
VeVi Poue@mAL ea tv 
Vit=Vit max 
figu=t2ma_[ 028 oa[ 025 04 
Voo=MIN, Vin-2V, [lou=aem& [088 0] 
Mi-vimex [gusta | "0.38 oa | 026 aa 
fouéma | 


0.35 0.5 
Off-state output current, Vcoc=MAX, Vin=2V, Vo=2.7 V, 
lozH i "141 §593 Q cc 1H 0 20 pA 
high-level voltage applied Vit=ViL max 
Off-state output current, Vec=MAX, Vip=2V, Vo=0.4 V, 
loz MY 1415593 Q ce 1H 0 200 -200] pA 
low-level voltage applied ViIL=VIL max 
iy ee Vec=MAX, mA 
input voltage Others Vi=R7V 


[i High-level input current Vec=MAX, Vin2.7 V ee) 
IL Low-level input current Voce MAX, V\n0.4 V 





oO 
~J 












VoH High-level output voltage 
RCO 






‘LS593 Q 





rc 
2) 
ol 
Te) 
0) 
O 


VoL _ Low-level output voltage 


JD 


co 




















Short-circuit 'LS593 Q —30 —130] —30 —130 
——_ Vcc=MAX, Vo=0 V 
output current § RCO —20 100] —20 —100 


‘LS592 elk 
ICCL 


ICCH 
‘LS593 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
¥ All typical values are at Vcc = 5 V,TA= 25°C. 
8 Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second, 


los 








Vcc=MAX, 
All possible inputs grounded, 






I¢c Supply current 







All outputs open 
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TYPES SN54LS592, SN54LS593, SN74LS592, SN74LS593 
8-BIT BINARY COUNTERS WITH INPUT REGISTERS 





switching characteristics, Vcc = 5 V, Ta = 25°C, see note 3 


FROM 
PARAMETER 
(INPUT) 
re 


fm ax 


CCK 









TO ‘LS592 ‘LS593 
TEST CONDITIONS U 
(OUTPUT) MIN TYP MAX | MIN TYP MAX 
ACO | AlazenG-ieer | 2 a | 2 


NIT 


Ry =2kQ, Cy = 15pF 2 0 35 


er ees | ee 
a eas Re eae Ba 





Ri = 667 2, Cy = 45 pF 





R_ = 667 2,Cy, =SpF 





NOTE 3: For load circuit and voltage waveforms see page 3-11 of “The TTL Data Book for Design Engineers”, second edition. 


frax = maximum clock frequency 

tpLH = Propagation delay time, !ow-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 
tp7H = Output enable time to high level 

tpz_ = Output enable time to low level 

tpyz = Output disable time from high level 

tPpLZ = Output disable time from low level 
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os TYPES SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 


D2634, JANUARY 1981 






e 8-Bit Serial-In, Parallel-Out Shift Registers 7 SNSA LOO Dr anasEsboe dec On W EACKAGE 
With Storage SN74LS595, sro 2008 N PACKAGE 
e Choice of 3-State ("LS595) or Open- 
Collector ("LS596) Parallel Outputs Vcc 
e Shift Register Has Direct Clear Qa 
e Guaranteed Shift Frequency: DC to 20 MHz SER 
G 
RCK 
SCK 
SCLR 
Oy’ 





description 


These devices each contain an 8-bit serial-in, parallel-out shift register that feeds an 8-bit D-type storage register. The 
storage register has parallel 3-state ("LS595) or open-collector (‘LS596) outputs. Separate clocks are provided for both 
the shift register and the storage register. The shift register has a direct-overriding clear, serial input, and serial output 
pins for cascading. 


Both the shift register and storage register clocks are positive-edge triggered. If the user wishes to connect both clocks 
together, the shift register state will always be one clock pulse ahead of the storage register. 


schematics of inputs and outputs 


EQUIVALENT OF SERIAL INPUT EQUIVALENT OF ALL OTHER INPUTS TYPICAL OF Qyy’ OUTPUTS 


Vv 
Vcc -——= 120 2 NOM oe 


Vec “+ 13 kQ2 NOM 
20 kQ NOM 


OUTPUT 


TYPICAL OF ALL OTHER OUTPUTS (‘LS595) TYPICAL OF ALL OTHER OUTPUTS (‘LS596) 


= Vec 
100 2 NOM 


OUTPUT 


OUTPUT 
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This draft contains information on TEXAS | TRUMENTS 
110 @ product under development. Texas Ae sieneceanide " 


Instruments reserves the right to change 
or discontinue this product without POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


notice. 


TYPES SN54LS$595, SN54LS596, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 





functional block diagram (positive logic) 


g 413) 


RCK (12) Sc 


SCLR OOS ; 
GUA, 





SCK 
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TYPES SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 





logic symbols 
"LS595 ‘LS596 
@ 113) 






RCK 


SCLR 
SCK 


SCLR 
SCK 


SER Qa SER 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, “\Veessee NOG) se ocohso uh ah Scenes Dba Ace Ses wie og Ge eee alee gt aoa 7V 
MMPUEVOITG0G” “2a ioet oe aie a be see Oe a eS OE eG BOE a Bee Se he wi oe ee ee 7V 
OTMstate OULDUTVOItAge: .a.455. ei eR Reed ak oe te os ae Oe oo ee eek Sk wees 5.5V 
Operating free-air temperature range: SN54LS595,SN54LS596 «1... ee eee —55°C to 125°C 

SN74LS595,SN74LS596 ow. ee ees 0°C to 70°C 
Storage temperature Tange” deve ira o Ga Wats we ok ae OR eve ee Rare Oe le bees —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 


recommended operating conditions 


UNIT 
Supply voltage, Vcc 4.75 5 5.25 
High-level output voltage, Voy Qa thru Qy, ‘LS596 only a ee 


a ns Oe 
High-level output current, |oH Qa thru Qy aa 
OR ee 
alec aes [ener learn) 
25 
20 














Shift clock frequency, f(sck) | 
Width of shift clock pulse, ty(SCcK) paS 
Width of register clock pulse, twiRCK i ae 


SCLR?t to SCKt 
[SCKt to RGKT (seeNote2 | 40 
Hold tne SCSC*C~C~“~‘“~*~*~*dSER rom SK | 
[Operating freeair temperature, Ta SC~“*‘“*s*s*‘“‘“‘“‘*~*;*S*dCSC‘“‘CN#C#CNW#Y~CO 70 


NOTE 2: This setup time ensures the register will see stable data from the shift-register outputs. The clocks may be connected together in 
which case the storage register state will be one clock pulse behind the shift register. 


Setup time, tsy 
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TYPES SN54LS595, SN54LS596, SN74LS595, SN74LS596 
8-BIT SHIFT REGISTERS WITH OUTPUT LATCHES 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SN54LS’ 
PARAMETER TEST CONDITIONSt 
MIN TYP* MAX 
Vi High-level input voltage ee 


VIL Low-level input voltage 
Vec =MIN, ly =-18mA 
lon =—1 mA 2.4 3.2 
A 3.4 
















SN74LS’ 
MIN TYPt MAX 


Cc 
< 
=| 


o 
~ 


N 
on 
° 
bh 
N 
ed Be 
b 


w 





ViK Input clamp voltage 










High-level output voltage 2.4 


‘LS595 Q - 
IOH = —2.6 mA 
Vit = Vit max, lon = —0.4 mA 


Vcc =MIN, VIH =2V, 
Vir = Vit max, Voy = 5.5 V 
lol = 12mA 
Vcc = MIN, OL 
lol = 24mA 
VIH =2V, . 
lol =4mA 
Vit = VIL max, 
lol =8mA 
Vec =MAX, Vip=2V 
Vit = Vit max, Vo =2.7 V 
Vcc MAX, VIH=2V, 
Vit = Vit max, Vo =04V 










VOH 


IOH High-level output current | ‘LS596 Q 






0.25 
0.25 


Low-level output voltage 










VOL 


fe) 
=. 





= 
hb 
° 
N 
a 
fo) 
BSS 


w N | NM 
ro) a i 
N ° 
o 





Off-state output current, 


NO 
oO 


lOZH 'LS595 Q 





high-level voltage applied 


Off-state output current, |, 
loZL LS595 Q 
I 
NH 





‘= 


Hi 
#2) 
or 


low-level voltage applied 
Input current at maximum 


3 
> 








Vcc = MAX, Vizr7V 
input voltage ce | 


High-level input current Vcc =MAX, V,=2.7V 
He Low-level input current — Vcc =MAX, V,=04V 
All others 


Short-circuit ‘LS595 O 


Os output current§ 
Supply current, ‘LS595 
CCH outputs high ‘LS596 
, Supply current, "LS595 
CCL outputs low "LS596 
Supply current, 
l ‘LS595 
eve outputs off usses._| 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


_~ 


—30 —130 


| 
Oo IN) 
| ro) 


=| 


—30 —130 
26 






rep) 
3 
> 


Vcc = MAX, 
All possible inputs grounded, 









w 
3 
> 


All outputs open 





) 
3 


3 r 
> > > | > > > 





& 1 CO] DO 
ie) 
oO 





* All typical values are at Veco *5V,Tpa = 25°C. 
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics, Vcc = 5 V, Ta = 25°C, see note 3 
‘LS596 


FROM TO ‘LS595 
PARAMETER! TEST CONDITIONS 
(INPUT) (OUTPUT) . MIN TYP MAX|MIN TYP MAX 


| , a 
ee 
5 3 
G fee Oe en cee 
G! Qa thru Q 
sean MO Deal Sea an 
t 7 ee i 
| aan | eel SNS 
a A a 
- Qa thru OH R_ =6672, CL =45pF 30 
Ta thre OH eereoes ery a 


NOTE 3: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 





UNIT 















{tpiy = propagation delay time, low-to-high-level out tpHL = Propagation delay time, high-to-low-level output 
tpzH = output enable time to high level tpz_ = output enable time to low level 
tpHz = output disable time from high level tpLz = output disable time from low level 
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TTL TYPES SN54LS597, SN54LS598, SN74LS597, SN74LS598 
LSI | 8-BIT SHIFT REGISTERS WITH INPUT LATCHES 





e 8-Bit Parallel Storage Register Inputs 
(‘LS597) 


e Parallel 3-State I/O, Storage Register Inputs, 
Shift Register Outputs (‘LS598) 


e Shift Register has Direct Overriding Load 
and Clear 


e Guaranteed Shift Frequency... DC to 20 MHz 
description 


The ‘LS597 comes in a 16-pin package and consists of 
an 8-bit storage latch feeding a parallel-in, serial-out 
8-bit shift register. Both the storage register and shift 
register have positive-edge triggered clocks. The shift 
register also has direct load (from storage) and clear 
inputs. 


The ‘LS598 comes in a 20-pin package and has all the 
features of the ‘LS597 plus 3-state I/O ports that pro- 
vide parallel shift register outputs and also has multi- 
plexed serial data inputs. 


schematics of inputs and outputs 


EQUIVALENT OF ALL 
DATA INPUTS 


Vcc 


Serial A,B: Reg = 20 kt Nom 
A thru H: Reg = 25 k82 Nom 


Qy OUTPUT 


120 2 NOM 


PRODUCT PREVIEW 


D2635, JANUARY 1981 





SN54LS597 . . JOR W PACKAGE 
SN74LS597... JOR N PACKAGE 


(TOP VIEW) 


16 
15 
14 
13 
12 
11 
10 
9 


UTA tamMovooa 


GN 


Or naartkwonNn a 


Vcc 
A 


SER 
SLOAD 
RCK 
SCK 
SCLR 
Oy: 


SN54L$598 ... J PACKAGE 
SN74LS598 .. JOR N PACKAGE 


(TOP VIEW) 


20 
19 
18 
17 
16 
15 
14 
13 
12 
11 


EQUIVALENT OF 


AlQy 1 
B/OQg 2 
C/Q¢c 3 
D/Qp 4 
E/Qe § 
F/OF 6 
G/Qg 7 
H/Qy 8g 
SLOAD 9 
GND 19 


Vcc 
DS 
SER1 
SERO 
G 

RCK 
SCKEN 
SCK 
SCLR 
Quy: 


ALL OTHER INPUTS 


Vcc as 
13 kQ NOM 
INPUT 


TYPICAL OF 


Qa THRU Qy; OUTPUTS 


(‘LS598 ONLY) 


== Vcc 
100 2 NOM 
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functional block diagram (positive logic) 


ScLR (10) 


scx WN so 
SLOAD Lt) 





<r 


rackuz >So 


SER (14) 


A (15) 


1) 


(1) 


(2) 


V 
g 


(3) 


te 


E (4) 


ote e 
oO 


(5) 


nT 


f 


(6) 


t, 


(7) 


oO 

| fa 
- 

sie 


1 
x 


tr 
Pe en oe 
ton 


fe) 

i 

Read 
OO UO Oo 


8-BIT SHIFT REGISTERS WITH INPUT LATCHES 


*LS597 


if 


o< fp 
ul 
y 


> g | | | | | | | 
e . e e e 


Y | 
H Ti 


TYPES SN54LS$597, SN74LS597 





Hj 


la fae lee le 


” 


@ 
3 Y 


=P 
Eo eer 


fay 
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TYPES SN54LS598, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 
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functional block diagram (positive logic) 
— (16) 


‘LS598 


——— (12) 





SCLR 

scx i! ph, Y¥ 

LOAD (9) } 

pag ll zz 

a — 

ack Lele 

voatloe fe +--+ Fal 4 
ry. FER TTT 7 

2 —r>,| AL | 

ol i +> FPO 
ae DESL AL 

Dian’) z L-~\ | ot io fs 
rT, | BRO 
possieaco seam 

E/og ©) +~ | tf sale | A 
fp. FESS HE ml 

F/Op Pes: er we iS 
int Te 
HS ED at 

G/og ~~ | Fé a A 
values 
Epi ett 

H/o rt ee. - oa - 
es Loe tae 
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TYPES SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 





logic symbols "LS598 


"LS597 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage; VGe-(see Note, 1). sis oosiae town ce iwa tated nee aie 8625.28 wR ee Se eee 7V 
Input voltage (excluding $/O ports)... te ee ee nee eee eee ee teen e ene 7V 
Off-state output voltage (including I/O ports)... 2... 0... ee ee ee ee eee eee eee 5.5V 
Operating free-air temperature range: SN54LS597, SN54LS598................ 0202 eee —55°C to 125°C 

SN74LS597, SN74LS598.. 1. ee ee O°C to 70°C 
StOhage TEMPCratUTe Tange. es aces halo 4 Aa BRS atk Ser We tec a Oe Oa oe a Gwen ete —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal, 


recommended operating conditions 





SN54LS’ SN74LS 


MIN NOM MAX 


NIT 


Cc 


Ba 


Supply voltage, Vcc 75 5 


(Qae j 
High-level output current, Ioy a. thru Qy (‘LS598 only) 
Low-level output current, lor Qa thru Qy (’LS598 only) 


Shift clock frequency, fsck 





NO 
Oo 


all alow 
A||3)2 
yl} * 


Pulse width, ty, 


No 
oO 


Ny 
ol oO 
WN) —_ 
me ; 
Oo oO} © 
| o 
“I Nop tht N XS) 
ro) o| s o ol 
° = 3 3/5 
< 


N 
Oo 





” 
F 
O 
> 
0 
NO 
—) 
N 
oO 


NO 
oO 


Shift enable time, tenable ('LS598 only) SCKEN to SCKt 
SCLR? to SCKt 

Setup time, tg, (see Note 2) RCKt to SCKt 
SER to SCKt 


NO 
oO 
N 
o>) 


a 

o>) 
N 
oO 


nN 
Oo 





Hold time, tp 


Operating free-air temperature, Ta 125 


| 
oO 
ol 





NOTE 2: The RCKT to SCKt setup time ensures that the shift register wil! see stable data coming from the input register, 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





117 


118 


TYPES SN54LS597, SN54LS598, SN74LS597, SN74LS598 
8-BIT SHIFT REGISTERS WITH INPUT LATCHES 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS’ SN74LS’ 
PARAMETER TEST CONDITIONST 
MIN TYP* MAX |MIN TYP* MAX 


CTT ST 
[Vi towlevel inpurvoltege Sd SSCS 
Vie _Imputetemp volege _——SSCSS~*dV WNT SCdCSSCSC 
2.4 32 


VoH_ High-level output voltage Sid cae 24 3.1 
Vec=MIN, ViH=2 V, 


VIL=VIE max IOoL=4 mA 0.25 0.4 0.25 0.4 
IoL=8 mA 0.35 0.5 


‘ 2 
Off-state output current, Vcc=MAX, Vip=2V, Vo=2.7 V, 
lozH |. mT +LS598 Q cc IH 0 20 20| pA 
high-level voltage applied ViL=ViL max 
Off-stat tput current, Vcc=MAX, ViH=2V, Vo=0.4 V, 
bec | eee ce Ms 7 200 —200| pA 
low-level voltage applied VIL=ViIL max 















c 
< <|<j/< |] = 
= 


fs} 
=z 
u 
x 
3 
> 





‘LS598 QO 

















VoL Low-level output voltage V 


Qa ‘ 









Input current at maxi- ‘LS$598 O V;=5.5 V rs) 0.1 

1 : Vcc=MAX, m 
mum input voltage very | i 

WH High-level input current Vcc=MAX, V\=2.7 V 20} wA 


Ne Low-level input current Vcoc=MAX, V\=0.4 V : 
+ All typical values are at Vcc = 5 V, Ta = 25°C. 


m 
m 
26 
28 m 
38 
8 Not more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second, 


switching characteristics, Vcc = 5 V, Ta = 25°C, see note 2 
‘L$598 


FROM T 
PARAMETER TEST CONDITIONS 
(INPUT) (OUTPUT) | restconorrions | MIN TYP MAX |MIN TYP MAX 


fmax PosckK | 20-35 

tPLH 

tPHL 

am 

tPHL 

(PHL SCLAI 

tPLH RL = 2k2,C, = 15 pF, 

‘PHL SLOAD = L 
ae 
pee Oa 
Rema aaa 
ee a a 
er Oe as asl 
Ce eas 





| 
Oo 
N 





| 
= 
Lee) 
oO 


Short-circuit ‘LS598 QO Var=MAX VA=OV —30 ~130} —30 
OS output current 8 ce ao —20 —100|] —20 


















A 
A 
A 
Vcc=MAX, 
A 







lcc Supply current 





Nd 
! 
| 
_— 
o 
=) 


‘LS598 |} ICCL | All outputs open 
IcCZ 





T For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions. 





NO 
oO 
Ww 
o1 


GW 
on 
= = 
ol ol 


NO 
oe) 


RL =2k2,CL=15pF 


NO 
Oo 


NO 
Oo 








N) 
o1 


No 

ol 
: 

na 


W 
oO 





O 
He 
H’ 
H! 
H’ 
H! 
H’ 
Hé 


— 


tPHL CLR 
tPZH + 

lai aa (A ee ee 
Ot ee 

ee ee ee ee 


NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 








Ry. = 667 ©, Cy = 45 pF 


NO 
Oo 


L¢p) 
ale 


G)| 





a) 


| 
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TTL TYPES SN54LS600 THRU SN54LS603, 


LSI SN74LS600 THRU SN74LS603 
MEMORY REFRESH CONTROLLERS 


D2547, JANUARY 1981 








SN54LS’ ...J PACKAGE 


SN74LS’ ... JOR N PACKAGE 
e Controls Refresh Cycle of 4K, 16K, and (ror VIEW! 


64K Dynamic RAMs 


Vcc 


e Creates Static RAM Appearance RC BURST 


SEE TABLE 
e Choice of Transparent, Cycle Steal, or 


Burst Refresh Modes 


SEE TABLE 
HOLD 


RAS 
e 3-State Outputs Drive Bus Lines Directly Se eREGD 


ee ‘ REF REQ] 
e Critical Times Are User RC-Programmable 


bin § ge RC RAS LO 
to Optimize System Performance 


RC RAS HI 


SELECTION TABLE 


PIN ASSIGNMENTS 


‘LS600 Transparent, Burst 4K or 16K 4K/16K NC 





*LS601 Transparent, Burst 64K A7 NC 


‘LS602 Cycle Steal, Burst 4K or 16K 4K/16K RC CYCLE STEAL 
"LS603 Cycle Steal, Burst 64K A7 RC CYCLE STEAL 





NC = No internal connection. 


description 


The ‘LS600 thru ‘LS603 memory refresh controllers contain one 8-bit synchronous counter, nine 3-state buffer drivers, 
four RC-controlled multivibrators, and other control circuitry on a monolithic chip. They are intended for use with 
RAS-only-refresh dynamic RAMs. These controllers have 3-state RAS and address outputs that are in the high-impedance 
state when no refresh is in progress. They become active approximately 30 nanoseconds after the REF REQ pins are 
taken high and remain active until about 30 nanoseconds after the refresh is complete. 


operating modes 


In the transparent refresh mode, row refresh cycles occur during inactive CPU-memory times so that, in most cases, 
the entire memory refresh sequence can be done “‘transparently’”’ (without interrupting CPU operations). When the 
REF REQ pins are taken high to indicate an idle CPU/memory period, as many rows as possible are refreshed. A low 
level on BUSY signals the CPU to wait until the end of the current row refresh cycle before reinstating operations. 
When the RC time constant programmed at RC BURST indicates that the safe refresh time of the memory has been 
exceeded, the memory refresh controller will automatically signal the CPU for an emergency burst-mode refresh by 
taking HOLD low. The CPU must then take the REF REQ pins high and keep them at the level until HOLD goes high 
after all rows have been refreshed. The automatic burst refresh will be initiated by the refresh controller even when 
transparent or cycle-steal refresh operations are already in progress. 


Cycle-steal refresh is implemented by dividing the safe refresh time into equal segments and refreshing one row in each 
of those segments. The safe refresh time is programmed by the time constant at RC BURST and the segment time by 
the time constant at RC CYCLE STEAL. A low level at READY on the ‘LS602 and 'LS603 indicates to the CPU to 
suspend operations for one memory cycle for a row refresh. !n effect it ‘‘steals’’ one memory cycle from the CPU. 


In all operating modes, the latch on the automatic burst mode circuit is reset at the end of every complete memory 
refresh cycle. 
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TYPES SN54LS600 THRU SN54LS603, 
SN74LS600 THRU SN74LS603 


MEMORY REFRESH CONTROLLERS 





functional block diagrams (positive logic) 
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TYPES SN54LS600 THRU SN54LS603, 
SN74LS600 THRU SN74LS603 
MEMORY REFRESH CONTROLLERS 





PIN FUNCTION TABLE 


| = PINNAME FUNCTIONAL DESCRIPTION 

oe me S Active output indicates to the CPU that a refresh cycle is in progress. 

| 16 =| AOLWO  ~— Active output should be a priority interrupt to the CPU for emergency burst refresh. 
y 













Sle 


= on A 
Fog Of AP MSB row address line for ‘LS601 and ‘LS603 (64K-bit memory controllers). 
Le AK/TER A high input level disables the A5 row address line for ‘LSG0O and ‘LSGO2. (The high level input 






makes the count chain 5 bits long while the low level makes the count chain 6 bits tong.) 


1 
1 READY Interrupt to CPU for cycle steal refresh ('LS602 and ’LS603). | No internal connection on 
RC CYCLE STEAL Timing node that controls the READY output. See Note 1. ’LS600 and ‘LS601. 
RC BURST Timing node for burst refresh. See Note 1. 
1 


3 REF REQ1, , : : , pe dtes 
High Jevel on both pins starts and continues row refresh. Low on either pin inhibits refresh. 
14 REF REQ2 


20, 10 Vcc, GND 5-V power supply and network ground pins. 





2 
8 
7 





NOTE 1: All timing nodes require a resistor to Vcc and a capacitor to GND. Programmed time is approximately equal to 0.29 RC. 


schematics of inputs and outputs 


EQUIVALENT OF REF REQ TYPICAL OF RAS AND A TYPICAL OF BUSY, HOLD, 
AND 4K/16K INPUTS OUTPUTS AND READY OUTPUTS 


Vce os Yec 
100 2 
NOM 1202. NOM 
OUTPUT OUTPUT 


REF REQ: Req = 20k2. NOM 
4K/16K: Req=30k2 NOM 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


SuUpDIY Voltage Vice {sce NOIG 2) ccs eeyb via eters % briear ure & Bee ee ah ey a ea ae Boa ie eh ag Be wee 7V 
LADUE VOILGGE>. <3 shcnaap ode ot yc end ar ee aR a ng) BCE S BUR OD sd ee ee ae NR Se SAS 7V 
OPEStat@OUIDULVOIIAGe”: cen eke a See Sid PER Sw ee ee ee ee ee AR ee OE we Wee S- Baace 55 V 
Operating free-air temperature range: SN54LS600 thru SN54LS603 ... we eee —55°C to 125°C 

SN74LS600 thru SN74LS603. «ww. ee ee 0°C to 70°C 
StOrdge TEMPeCralUre TaNGe: 66 Us: dce ite ak is Macaw ie eta) rae aks Mower Ged, Bol A ae cas Sk ed BOs —65°C to 150°C 


NOTE 2: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS600 THRU SN54LS603, 


SN74LS600 THRU SN74LS603 
MEMORY REFRESH CONTROLLERS 


recommended operating conditions 





SN54LS’ SN74LS’ 





ASS 
~~ 
or 
oO 


Supply voltage, Vcc 


| 
High-level output current, IoH 
Width of RAS output pulse, tw(RAS)t 






Low-level output.current, Io. 


External timing resistor, Rext 







oO 
~J 
o>) 

° 
(>) 


Operating free-air temperature, Ta 


TMaximum operating frequency for the address counter corresponds to its minimum period, which is the sum of tw(RAS-H) min and 
tw(RAS-L) min. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


Vins High-level input voltage 

Vit Low-level input voltage 

Vik Input clamp voltage Veco =MIN, ly =-1.8mA 
Vit = Vit max 


RAS 
All others 





SN54LS’ 
MIN TYP* MAX 


SN74LS’ 
MIN TYP MAX 


Cc 
2 
+ 


TEST CONDITIONST 





Nn 
Oo 
NW 


nN 
© 


loH =—1 mA 2.4 
loH = —2.6 mA 
loy = —400 pA 
loL =12mA 


High-level output 





voltage 







G) 
= 


N 
“ 


2.5 3.1 





A, RAS 
Vec=MIN, Vip=2V, 
Vip =V x 
Altothers | 'b “!bm? 


Vcc = MAX, 
A, RAS 
REF REQ at Vy, max 


REF REQ, 
4K/16K 
voltage 


' High-level input REF REQ, Tee re eee Ty 

he: eunrent 4K/16K ce pee es 
Low-level input REF REQ, 

IL es Vec = MAX,V,=0.4 V 
current 4K/16K 


| 
Short-circuit Voc = MAX 


Os output current 7 .All others —20 —100} —20 —100 


lcc Supply current Vcc =MAX,RCRASLO&REFREQatOV, 50 85 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 





Low-level output loL = 24 mA 


VOL 





lol =4mA 
lol =8mA 


voltage 










Off-state output 





1OZH current, high-level Vo=2.7V 






voltage applied 
Off-state output 






1OZL current, low-level Vo=04V 







voltage applied 











Input current at 


i maximum input Vcc = MAX,V,;=7V 


Oo 


| 
Ww 
Oo 

| 
_ 
ww 
oO 





* All typical values are at Voc =5V, Ta = 25°C. 
INot more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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TYPES SN54LS600 THRU SN54LS603, 
SN74LS600 THRU SN74LS603 
MEMORY REFRESH CONTROLLERS 





switching characteristics, Vcc = 5 V, Ta = 25°C, see note 3 


PARAMETER FROM (INPUT) TEST CONDITIONS MIN TYP MAX {UNIT 
REF REG 
REF REQ 
ae eeneine aber 
238200 336 

twiL)§ prea ate | 205 245282 
tPHzt REF REQ? R, =6672, Cy =5pF | 464 560 649° 
258 310 
243 0 
R_ =6672, Cy =45pF 






















TO we 

















RL =2k2, Cy = 15 pF 








>| >| >| >| >] >| Sl S| 5 of 3 
a 





358 

22034 

ona 
Rt = 6672, CL =5pF 

Puree, cose area 

tT Depends on RC network at pin 11 (5 kQ, 180 pF used for testing) and pin 12 (5 k2, 180 pF). 

* Depends on RC network at pin 12 (5 kQ, 180 pF). 

SDepends on RC network at pin 11 (5 kQ, 180 pF). 


NOTE 3: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 
tpt = Propagation delay time, low-to-high-level output 

tPpHL = Propagation delay time, high-to-low-level output 

tp2H = Output enable time to high level 

tpz_ = Output enable time to tow level 

tpHz = Output disable time from high level 

tpLz = Output disable time from iow level 

tw(H) = Output pulse width, high level) 

tw(L) = Output pulse width, low level 
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TTL 
LSI 


Choice of Outputs: 
Three-State (’LS604, ‘LS606) 
Open-Collector ('LS605, ‘LS607) 


16 D-Type Registers, One for each Data 
Input 
Multiplexer Selects Stored Data from 
Either A Bus or B Bus 
Application Oriented: 
Maximum Speed (’LS604, ‘LS605) 
Glitch-Free Operation (‘LS606, ‘LS607) 


description 


The 'LS604 through ’LS607 multiplexed latches are 
ideal for storing data from two input buses, A and B, 
and providing the output bus with stored data from 
either the A or B register. 


The clock loads data on the positive-going (low-level 
to high-level) transition. The clock pin also controls 
the active and high-impedance states of the outputs. 
When the clock pin is low, the outputs are in the 
high-impedance or off state. When the clock pin is 
high, the outputs are enabled. 


The 'LS604 and ‘LS605 are optimized for high-speed 
operation. The ‘LS606 and ‘'LS607 are especially 
designed to eliminate decoding voltage spikes. 


TYPES SN54LS604 THRU SN54LS607, 
SN74LS604 THRU SN74LS607 
OCTAL 2-INPUT MULTIPLEXED LATCHES 





(TIM99604 THRU TIM99607) 
SN54LS604 thru SN54LS607.. 


SN74LS604 thru SN74LS607 .. 


(TOP VIEW) 


CLOCK 
SELECT A/B 
Al 


Bl 


Y4 
Y3 
Y2 


GND 





D2545, JULY 1979 





. J PACKAGE 


. J OR N PACKAGE 


Vcc 
A5 
B5 
AG 
B6 
A7 
B7 
A8 
B8 
Y8 
Y7 
Y6 
Y5 


Y1 


These functions are ideal for interface from a 16-bit microprocessor to a 64K RAM board. The row and column addresses 


can be loaded as one word from the microprocessor and then multiplexed sequentially to the RAM during the time that 


RAS and CAS are active. 


The SN54LS604 through SN54LS607 are characterized for operation over the full military temperature range of —55°C 


to 125°C; the SN74LS604 through SN74LS607 are characterized for operation from 0°C to 70°C. 


FUNCTION TABLE 






H = high level (steady state) 
X = irrelevant 





INPUTS Le 
A1-A8 B1-B8 “et A/B CLOCK Le -Y8 


H 
X 
L 
H 


B data 
A data 
Z or Off 
B register stored data 


+ 
L 
H 
H 


L = low level (steady state) 


A register stored data 





Z = high-impedance state 


Off = H if pull-up resistor is connected to open-collector output 


t = transistion from low to high level 


Copyright © 1979 by Texas Instruments Incorporated 
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TYPES SN54LS604 THRU SN54LS607, SN74LS604 THRU SN74LS607 
OCTAL 2-INPUT MULTIPLEXED LATCHES 





a 
a 


oe 


S 





8 


if 


logic symbols | functional block diagram (positive logic) 
SELECT (2) P>o-e—d> 
. crock tDo-—-d> 
anit te || 
ei} _ft fas to = 18) 
Ob a ital oY 
p28) | p> 
1 i | 
hy PEO a 
ate e 
tae [Ore Dt an 
(27) 
4} a 
wal [CREO a 18), 
al aa i” ; pote ° 
ELL 
: 


B 


8) C 


schematics of inputs and outputs 











EQUIVALENT OF CLOCK INPUTS EQUIVALENT OF SELECT INPUTS 


Vec a | 
Ak - “de <NGGsetepoaS—- 


NOM 


EQUIVALENT OF A AND B INPUTS 


















Vcc 





22k2Q 
NOM 







TYPICAL OF ALL OUTPUTS 
("LS605, 'LS607) 





TYPICAL OF ALL OUTPUTS 
("LS604, ‘LS606) 
--- Vec 

100 2 

NOM 













OUTPUT 






OUTPUT 
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TYPES SN54LS604, SN54LS606, SN74LS604, SN74LS606 
OCTAL 2-INPUT MULTIPLEXED LATCHES WITH 3-STATE OUTPUTS 





recommended operating conditions 


i 


Low-level output current, lo 
Width of clock pulse, tyy ee 


















of 
Hold time, tp; Ot 
Operating free-air temperature, Ta —55 125 


NOTE 1: Voltage values are with respect to network ground terminal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


High-level input voltage | 


TEST CONDITIONSTt 






V 
V Low-level inputvoltage [8 
V Input clamp voltage Vcc = MIN ly =—-18 mA ee A 0 
V 
V 


H__High-level 
K 
; Vcc = MIN, Vin = 2, 
; : 3.1 A : V 
OH High-level output voltage VIL=ViL max, toy =MAX 2.4 2 3.1 
. Voc=MIN, —ViH=2V, [lop=tamA | 028 0a [025 0a| 
Ob oie Sree wee | Vin = VL mex, lo =24mA [TO 0.3508 
Off-state output current, | Vcc = MAX, VIH=2V, sua | 
2 20 | vA 
|OZH high-level voltage applied Vit =Vi_ max, Vo =2.7V : 3 
Off-state output current, | Vcc = MAX, VIH=2V, 
—2 —20| uA 
loz low-level voltage applied | Vi = Vi_L max, Vo=0.4 4 . 









= = A 
IL maximum input voltage | YOC“MA% MIN 7 Pencsececty> ——OSC—S—t | SCSC~C~S~—™ 
: : bee ee ee 
A ee a eae I Ea DET es 
eG ee oe 
IL See eras all eee es CLK,SELECT| ss“ Cw —O.2 | ™~™~CS~C~— OD 
Suteed cures : z : 
los output current weC MAK ig ve ee as 
Icc. ‘Supply current Vcc =MAX, See Note 2 55 = 70 55 = 70 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values are at Vec=5V,TA=25°C. 

8 Note more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second: 
NOTE 2: Icc¢ is tested with all inputs grounded and all outputs open. 


switching characteristics, Vcc =5 V, TA = 25°C 


FROM ‘LS604 | hgeos sd 
TEST CONDITIONS 
Ueno tEB (INPUT) | _tesrconorions, ary Typ MAX | MIN TYP__MAx|"!" 


Select A/B 15 25 36 
(Data: A= H, B= L) 


















50 
23 35 16 30 


Select A/B CL=45pF, R _=6672, 3145 22-35 
(Data: A=L,B=H) | See Note 3 19 30 22 35 


tPHZ Alnae Cy =5pF, R,_ =6672, 20 30 20 oH ons | 


See Note 3 1525 15.25 





tpLH = Propagation delay time, low-to-high-level output 
tpHt_ = Propagation delay time, low-to-high-level output 
tpZH = output enable time to high level 

tpzL = output enable time to low level 

tpHZ = output disable time from high level 

tpLZ = output disable time from tow level 


NOTE 3: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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TYPES SN54LS605, SN54LS607, SN74LS605, SN74LS607 
OCTAL 2-INPUT MULTIPLEXED LATCHES WITH OPEN-COLLECTOR OUTPUTS 





recommended operating conditions 


SN54LS605 SN74LS605 
SN54LS607 SN74LS607 UNIT 
MIN NOM MAX MIN NOM MAX 


Supply voltage, Vcc (see Note 1) 45 5 58 | 4.75 5 5.25 
High-level output voltage, Vol ss 1 
Low-level output current, 19 
Width of clock pulse, tyy i i | Saar 

PSewupdimety SSS 2 SS—~*d rid 
Hold time, th LE) a (ERT ee a 

. . ° 
Operating free-air temperature, Ta —55 125 0 70 


NOTE 1: Voltage values are with respect to network ground terminal. 


























electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


Vik __Input clamp voltage 1.5 


2 
0.7 
lOH High-level output current 
| . 
Vcc =MIN, Vip =2V, lol =12mA 0.25 0.4 0.25 0.4 
VoL __ Low-level output voltage c¢ bi Ob V 
Vit = Vit max lol = 24 mA 0.35 0.5 
20 
40 60 














TEST CONDITIONSTt 


ee eee ae 









I; ; : Vec = MAX, VjpH7V mA 
Sei uinente nek Mimekne wrest i 
-level input curren = F = 2. 
A,B ee 


We Low-level input current | Vcc = MAX, V,;=0.4V pee oa) 24 na | 
CLK, SELECT 
Icc Supply current Vec = MAX,. See Note 2 | 4060 40 60 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tau typical values are at Vcc = 5 V, Ta = 25°C. 
NOTE 2: lec is tested with all inputs grounded and all outputs open. 







switching characteristics, Vcc = 5 V, TA = 25°C 


FROM 
PARAMETER TEST CONDITIONS 
(INPUT) MIN 
tPLH Select A/B 
tPHL (Data: A = H, B = L) 


Select A/B CL =45pF, AR, =667Q, 
(Data: A=L,B=H) | See Note 3 

t 
Clock 


tpt WH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, low-to-high-level output 
NOTE 3: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 
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TTL TYPES SN54LS608, SN74LS608 
LSI MEMORY CYCLE CONTROLLERS 


D2548, JANUARY 1981 








: a (TIM99608) 
e Provides Correct Timing for Memory Cycles SN54LS608 ... J PACKAGE 
— Read Cycle SN74LS608 ...J OR N PACKAGE 
— Write Cycle (TOP VIEW) 
— Read-Modify-Write Cycle 
= RAS-Only Refresh Cycle RC PRECHARGE Vcc 
e Page or Normal Modes P/N IN RC CAS LO 
e Stand-Alone Controller for CPU-to-Memory R/W IN REFRESH IN 
Interface — 
RMW IN START IN 
e Also Designed to be Part of a Three-Chip Set a 
Consisting of ‘LS600 thru ‘LS603, ‘LS604 RW OUT Re RA 
thru ‘LS607, and ‘LS608 RAS ENABLE IN ROW/COL OUT 
e RAS Output is 3-State to Share Bus With RAS OUT CAS HOLD IN 
‘LS600 thru ‘LS603 : ae 
GND CAS OUT 





e Critical Times Are User RC-Programmable to 
Optimize System Performance 


description 


The ‘LS608 memory cycle controller is designed to interface between a microprocessor and dynamic RAM memories. 
It contains six RS latches, five D-type flip-flops, and more than 50 miscellaneous gates on a single chip. The ‘LS608 
combines maximum flexibility and ease of programming via RC nodes to allow optimum memory cycle performance. 


The ‘LS608 can operate as a stand-alone interface but is also designed to be part of a three-chip memory controller set. 
The user must select one of the ‘LS600 thru ‘LS603 refresh controllers and one of the ‘LS604 thru ‘LS607 multiplexers 
to use along with the ’LS608 memory cycle controller for complete dynamic RAM control. 

After the user has selected and attached RC networks to pins 1, 12, and 15, the ‘LS608 will deliver proper RAS, CAS, 


and READ/WRITE output signals to execute one memory cycle as the start input is switched from low to high. The 
actual cycle executed will depend upon steady-state input conditions of the ‘LS608 as indicated in the table below. 


MEMORY CYCLE om 
READ 

WRITE PAGE 
READ-MODIFY-WRITE 


READ 
WRITE NORMAL 
READ-MODIFY-WRITE 
REFRESH 
REFRESH 
EXTERNAL REFRESH 


H = High, L= Low, x = Irrelevant, t = low-to-high transition 





















INPUT CONDITIONS 


RAS 
ENABLE 
IN 


a?) 
~, 
al 


START 










CAS 
HOLD 
IN 







=- J 
— prajers : = 
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TYPES SN54LS608, SN74LS608 
MEMORY CYCLE CONTROLLERS 





PIN FUNCTION TABLE 


po PINNAME FUNCTIONAL DESCRIPTION 
RC PRECHARGE 


ae User-programmable timing node* for precharge (CAS high and RAS high). 
P/N IN When high, initiates a ready cycle (holds R/W OUT high) and, when low, 
3-state row-address-strobe output controlled by RAS ENABLE IN. Jn the 


WIN 
RMW IN 
RAS ENABLE IN 
three-chip controller set, the RAS output of the ‘LS608 ties to the RAS 
GND 






















page mode read or write cycle holds RAS continuously ow while CAS and 





column addresses are sequenced, 













When high, initiates a ready cycle (holds R/W OUT high) and, when Iow, 
initiates a write cycle (holds R/W OUT low) if pin 4 is high and pin 14 is low. 


When low, enables read-modify-write cycle. R/W1N must be high at the start 
of the RMW cycle. 










When high, indicates a read cycle is in progress. When low, indicates a write 





cycle is in progress. Normally ties to a Ww memory input in a system, 






When low, enables RAS output. When high, RAS is in the high-impedance or 
third state. 










R/W OUT 
7 RAS OUT 
| output of the refresh controller (‘LS600 thru ‘LS603). 


CAS OUT Column-address-strobe output. 


CAS HOLD IN 


P| ROW/COL (or MEMBSY) OUT 
User-programmable timing node* for row address hold time. (high level at 


12 RC RAH 
ROW/COL OUT). 


a 
pf vee 5-volt power supply terminal. 


*All timing nodes require a resistor to Vcc and a capacitor to ground. Programmed time is approximately 0.29 RC. 


When low, allows CAS to latch in low state. When high, latch is removed. 






Can be used to improve data retrieval during read cycle. 







In asystem where the ‘LS608 is a stand-alone controller, this output indicates 





a memory-busy condition to the microprocessor. When the ‘LS608 is used as a 
part of a three-chip controller set, this pin ties to the SELECT A/B input of 
the multiplexer (‘LS604 thru ‘LS607) for selecting row and column in 








addition to indicating a memory-busy condition to the microprocessor. 
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TYPES SN54LS608, SN74LS608 
MEMORY CYCLE CONTROLLERS 





functional block diagram (positive logic) 


—_— 


P/N 


START 


RC RAH 


CAS HOLD 


RC PRECHARGE 


REFRESH 


RC CAS LO 


R/W IN 


(2) 


-——_—} > GU ROW/EOL 


(9) 





ig 
O : Ql _—— 
SS s ft So aon 


>o 


: R 
(RC) 
Eee a= 
———~ ORC CHARGE 
é a DELAY] 
(4) 
Pa ete ot 








[\ 





schematics of inputs and outputs 


EQUIVALENT OF REFRESH, EQUIVALENT OF ALL OTHER INPUTS TYPICAL OF ALL OUTPUTS 
R/W, AND RMW INPUTS 


Vcc 





100 2 NOM 
20 k2. NOM 


OUTPUT 


a NRE TP ee NN ee 


181 


TEXAS INSTRUMENTS 


INCORPORATED, 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN54LS608, SN74LS608 
MEMORY CYCLE CONTROLLERS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note1):* ucsied hee ek wea elare ob a eae eS A OG BETS SOR Ok wee 7V 
HENPUG VOICE: so 5a oo. ee Saeed art conde aoa NG desde a Be owe dk Sareea BA Pike wr Ee AO er de aaah whee 7V 
Otf-state CUIpUtVOItAge esse cy ba a VS Wh he Oe CA ss ek Ae Oe ee 5.5V 
Operating free-air temperature range: SN54LS608 ........... 0.0... ee eee —55°C to 125°C 

SINT4LSO08. chats cide Paty Rg he ite wk we eee a 0°C to 70°C 
storage temperature range: 2:k <-is date we oe Ee ak ees OS ws ee eae ews —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 


recommended operating conditions 











SN54LS608 SN74LS608 









UNIT 


Supply voltage, Vcc 
nowicot 


High-level output current, [oy 
All others 


ROW/COL 
Low-level output current, Io. 

Ail others 

R/W, RMW, P/N, or REFRESH to STARTt 
Setup time, tsy = - oo 

CAS HOLD to CAS} 


Hold time, th 





st 


RC RAH 


External timing resistor, Rex RC CAS LO, RC PRECHARGE 


= 
N ~ 
°o ° a 


au 


— 
nN 
ol 


Operating free-air temperature, Ta 





electrical characteristics over recommended operating free-air temperature range (untess otherwise noted) 


SN54LS608 
PARAMETER TEST CONDITIONSTt UNIT 


VIL Low-level input voltage 
Vec = MIN 1} =—-18MA 

Vcc = MIN, low = —400 vA 
ViH=2V, oH = MAX 
Vit = Vie max | loH =—-1.2mA 2.4 

| =4mA 0.25 0.4 0.25 
ROW/COL | Vcc = MIN, 

lol =8mA 0.35 

ViH=2V 


, lop =12mA 0.25 
Others VIL = VIL max 
lo. = 24mA 0.35 





SN74LS608 
MIN TYP* MAX 


SISlS 
RX |r |x 


Input clamp voltage 


N 


o 
wo 
N 
° 
~ 


2.7 








VOH High-level output voltage 


Vo. __ Low-level output voltage 





Off-state output current, 







Vcc = MAX, ViIH=2V, 
high-level voltage applied Vin = Vit max, VQg=2.7V 


Off-state output current, Ra Vcc = MAX, ViH=2V, 


| 
O<L low-level voltage applied Vit = Vip max, Vo =0.4V 


Input current at maximum 
1 ; Vcc = MAX, Vypa7V 
input voltage 


NH High-level input current Vcc = MAX, =2.7V 


REFRESH: 
—0.2 
Short-circuit —100 | —20 —100 
All inputs at GND 


tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


[ 
roo) | ° 
« RS AQ e 





1), + Low-level input current 


> 
KO 
wm 





FAI typical values are at Voc = 5 V, Ta = 25°C. 
SNot more than one output should be shorted at a time and the duration of the short-circuit should not exceed one second. 





181 


TEXAS INSTRUMENTS 131 


INCORPORATED 
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 


TYPES SN54LS608, SN74LS608 
MEMORY CYCLE CONTROLLERS 









switching characteristics, Vcc = 5 V, TA = 25°C, Cy = 45 pF to GND (see waveforms for more detail) 
FROM TO 


PAR MIN TYP MAX | UNIT 


TART ee ae 
NORMAL READ ae eee (ec 
é pete] 
RL =6672toVcc | ons | 
‘ 


tpLHt START t 425 













TEST CONDITIONS 


#2) 


?) 


START | 
TART 


tPpLHt 


|] 313 
Ot nin 


” 


4) a] 2 
D 
= 5 
< 4 
|S) 2 
S} 3 


Q 
> 
n 





[tp «(CAS HOLD [CAS 
ct TART COL a 
ROWCOL | pan toVec | NORMALREAD 125 
tPLH& START t ROW/COL 
RI / 


[wen dS 


“— 

[a0 

; 
[ez RSET 


R,_ = 667 2 to GND 

R, =66792 to V 

eerste NCC NORMAL READ 
Ri = 667 2 to GND 


T Depends on RC network at pin 12 (2 kM, 180 pF used for testing) and the RC network at pin 15 (5 kM, 180 pF). 
i Depends on RC network at pin 12 (2 k22, 180 pF}. 

§ Depends on RC networks at pin 12 (2k, 180 pF), pin 15 (5 kQ, 180 pF), and pin 1 (5 kQ, 180 pF). 

{ Depends on RC network at pin 15 (5 k{2, 180 pF). 

¢ Depends on RC network at pin 1 (5 k{&2, 180 pF). 


NOTE 2: Measurement point for all tppyz output pulses Is 2.9 V. Measurement point for all tpLz output pulses is 0.8 V. All other measurement 
points are 1.3 V. 


RMW 
RMW OL 
EN 









> | 

mi wn 
mem 
Zi 2 
<_< 
Dl} D 
Pil > 
ohn 


2D 
5 
n 


a 

3 

O}! | 
=|5| 








PARAMETER MEASUREMENT INFORMATION 





ra res RAS =a es 
BREN | tPLZ tPpHz 
a | tPZL tPZH CHE 
RAS - 
ett tPLH An i J ROW/COL =| ae 
Gas tPLH . 
tPHL RC CAS LOmef ; RW IN 
Row/COL vee — re = ne fe tPHL | 
tPHL ale RAW OUT tPLH 
—_.__ + RCRAH | 
CAS HOLD : 
ne | . 
NORMAL READ MODE (R/W IN = H) NORMAL READ-MODIFY-WRITE MODE (RMW = L) 
START START EE pag eae ee ee ee 





a 
“” 
a 
Dd 
“ 


Q 

”n 
2) 

| 
nn 


tPLH 


ROW/COL ROW/COL tPLH 


TT tPLH 
RW OUT 
me tPHL 


es) 
: 
= 


NORMAL WRITE MODE (R/W IN = L) NORMAL READ-MODIFY-WRITE ABORT AFTER READ (R/W = H) 
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TEL TYPES SN54LS610 THRU SN54LS613, 
LS] SN74LS610 THRU SN74LS8613 
MEMORY MAPPERS 


D2549, JANUARY 1981 








(TIM99610 THRU TIM99613) 


e Expands 4 Address Lines to 12 Address Lines SNS54LS’... J PACKAGE 
; SN74LS’ ... J OR NPACKAGE 
e Designed for Paged Memory Mapping (TOP VIEW) 
e Output Latches Provided on 'LS610 and ~ 
’LS611 re Le U = Be 
e Choice of 3-State or Open-Collector Map RSI 
Outputs MAI 


e Compatible with TMS 9900 and Other 
Microprocessors MAO 
D11 


B10 


OUTPUTS MAP 
DEVICE LATCHED OUTPUT TYPE 





D9 
DATA BUS 1/0 DATA BUS 1/0 
‘LS610 3-State D8 
‘LS611 Open-Collector D7 
’LS612 3-State D6 
‘LS613 Open-Collector c (NC)* 2 
MO11 
. is MO10 
description ee 
F: : a ‘ MAP OUTPUTS MAP OUTPUTS 
These memory-mapper integrated circuits contain a MOB 
4-line to 16-line decoder, a 16-word by 12-bit RAM, MO7 
16 channels of 2-line to 1-line multiplexers, and other MO6 
miscellaneous circuitry on a monolithic chip. The 21) ME 
"LS610 and ’LS611 also contain 12 latches with an 
enable control. *NOTE: Pin 28 has no internal connection on 'LS612 and ‘LS613 


The memory mappers are designed to expand a microprocessor’s memory address capability by eight bits. Four bits of 
the memory address bus (see the figure below) can be used to select one of 16 map registers that contain 12 bits each. 
These 12 bits are presented to the system memory address bus through the map output buffers along with the unused 
memory address bits from the CPU. However, addressable memory space without reloading the map registers is the 
same as would be available with the memory mapper left out. The addressable memory space is increased only by 
periodically reloading the map registers from the data bus. 


This configuration lends itself to memory utilization of 16 pages of 2(n—4) registers each without reloading (n = number 
of address bits available from CPU). 


These devices have four modes of operation (read, write, map, and pass). Data may be read from or loaded into the map 
register selected by the register select inputs (RSO thru RS3) under control of R/W whenever chip select (CS) is low. 
The data 1/O takes place on the data bus DO thru D7. The map operation will output the contents of the map register 
selected by the map address inputs (MAO thru MA3) when CS is high and MM (map mode contro!) is low. The ‘LS612 
and ‘LS613 output stages are transparent in this mode, while the ‘LS610 and ‘LS611 outputs may be transparent or 
latched. When CS and MM are both high (pass mode), the address bits on MAO thru MA3 appear at MO8—MO11, 
respectively, (assuming appropriate latch control) with low levels in the other bit positions of the map outputs. 


MEMORY ADDRESS BUS 


: MEMORY MAPPER : 


MAQ-MA3 MOO0-MO11 SYSTEM 
MEMORY 


CONTROL 00-D11 


DATA AND CONTROL BUS 





SS a aS a Se LE a A ee AE TE. SRA LD ET ea ET ED IT EE ET CTT ETD TEL CE ET ET NIT AE LY TT I LL TD EG 
Copyright © 1981 by Texas Instruments Incorporated 
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TYPES SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613 
MEMORY MAPPERS 





functional block diagram (positive logic) 







iM Cc 
8 
8 L’s FOR MOO-MO7 Aer 
4 & 'Ls611! 
HAVE | 
LATCH | 
| 
: | 
| 
4 RAM 16 x 12 MUX i ene. 
MAQ-MA3 oy 0 G1 L 
RSO-RS3 eae 3} AS Loa? = 
4 : 2 eee 
euch 8 | 
STROBE : C1 [WRITE] 1D MOO0-MO7 
a = ort 
RW a 1D MO8-MO11 
; | 
pop11 AIDA 7 Peg 
'LS612 & 
'LS613 FEED 
STRAIGHT 
THROUGH 


*'LS$610 and 'LS612 have 3-state (\7) map outputs. 
‘LS611 and ‘LS613 have open-collector (Q) map outputs. 


PIN FUNCTION TABLE 


| PIN, |. PINNAME FUNCTIONAL DESCRIPTION 
7-12, DO thru D11 1/0 connections to data and control bus used for reading from and writing to the map register 
29-34 selected by RSO—RS3 when CS is low. Mode controlled by R/W. 


36, 38, 1, 3 RSO thru RS3 ‘Register select inputs for !/O operations. 


RAW Read or write control used in 1/O operations to select the condition of the data bus. When high, the 
data bus outputs are active for reading the map register. When low, the data bus is used to write into 
the register. 

a ” 

C 




























STROBE Strobe input used to enter data into the selected map register during !/O operations. 


Chip select input. A low input level selects the memory mapper (assuming more than one used) for 
an 1/O operation. 


35, 37,39,2 | MAO thru MA3 Map address inputs to select one of 16 map registers when in map mode (MM low and CS high). 


14-19, MOO thru MO11 
22—27 
Latch enable input for the ‘LS610 and ‘LS611 (no internal connection for ‘LS612 and ’LS613). A 
high level will transparently pass data to the map outputs. A low level will latch the outputs. 


Vcc, GND 5-V power supply and network ground (substrate) pins. 





Map outputs. Present the map register contents to the system memory address bus in the map mode. 
In the pass mode, these outputs provide the map address data on MO8—MO11 and Jow levels on 
MOO—MO7. 


Map mode input. When low, 12 bits of data are transferred from the selected map register to the map 






outputs. When high (pass mode), the 4 bits present on the map address inputs MAQ-MA3 are passed to 
the map outputs MO8-MO11, respectively, while MOO-MOQ7 are set low. 


Map enable for the map outputs. A low level allows the outputs to be active while a high input level 
puts the outputs at high impedance. 
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TYPES SN54LS610 THRU SN54LS613, SN74LS610 THRU SN74LS613 
MEMORY MAPPERS 





schematics of inputs and outputs 


tNPUT/OUTPUT PORTS, DO-D11 EQUIVALENT OF OTHER INPUTS 


1/0 
PORT 


VEC 
100 2 NOM 20 kQ NOM 


MM: Reg=7k2NOM 
RS, STROBE: Req= 9 kQ NOM 
CS, RW, MA: Reg =6 kQ nom 





TYPICAL OF MAP OUTPUTS (‘LS610, ’LS612) TYPICAL OF MAP OUTPUTS (‘LS611, ‘'LS613) 


OUTPUT 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage; Ver isee Noted). ccduc. 3 de teen hatin Bare geen eee Pdi Reed Oa aa ee 7V 
Input voltage: Eat RUS GON pra git ee Sei oe cal tae cds Gale sata he ng sie ei dake ne, fe shoes to arte, Ses 5.5V 
PUPGUNGR WOUTS? *. hss oes hee Ge ar oa te a tes, Gea ee Be ee bee, od to alate Bt de eet ene iey 7V 


Operating free-air temperature range: SN54LS610 through SN54LS613 2... ee —55°C to 125°C 
SN74LS610 through SN74LS613) we ee ee O°C to 70°C 


Storage temperature range .. 2... et ee ee ee eee eee ee ee eee —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS610, SN54LS612, SN74LS610, SN74LS612 


MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS 





recommended operating conditions , 


SN54LS610 SN74LS610 
SN74LS612 UNIT 
MIN NOM MAX 

4.75 5 5.25| vi | 


Supply voltage, Vcc 


High-level output current, IQH cee eg 


—2.6 
2 24 


Low-level output current, IoL 


| 45 5 55 | 
ere 3 
Reece oe 
eee lee 
Width of strobe input pulse, tsLSH | | 75 
CS setup time (CS low to strobe low), tesLsL | 20¢~*=“‘*Y 
RW setup time (R/W low to strobe low), twLSL | 20, 
RS setup time (RS valid to strobe low), trySL iz re 
Data setup time (DO-D11 valid to strobe high), topysH Sea 
CS hold time (Strobe high to CS high), tSHCSH 20 
R/W hold time (Strobe high to R/W high), tsHwH 


RS hold time (Strobe high to RS invalid), tsHRx Pe ae 
Data hold time (Strobe high to DO-D11 invalid), tsHpx | 20, 
Operating free-air temperature,T a 0 70 


See 


4.5 5 5.5 
—12 
—1 
1 
75 75 
20 20 
20 20 
20 20 
Figure 1 ze ie 
20 20 
20 20 
20 20 
20 
55 125 





V 
pms 
pons 
pins 
pins 
| ons | 
| ns 
Ene 
pois] 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS610 SN74LS610 
SN54LS612 SN74LS612 
MIN TYP£ MAX]| MIN TyP= MAX 


2 










PARAMETER TEST CONDITIONST UNIT 














Vino High-leve! input voltage 


Peo oe ee 
2 





—1 


Vik Input calmp voltage Vcc =MIN, t)=-18mA 

: 
Vec=MIN, Viy=2v, R28 
lon=MAx [| 2 2 


loL=12mA 0.25 0.4 0.25 0.4 
Vec=MIN, Vin=2V, [fol =24mA | 035 05 | | 









High-level 


output voltage Vit = Vit max 














Low-level 
VOL 





Vit = Vit max loL =4mA 0.25 0.4 0.25 0.4 
ioc=8mA | _——«d|~S~—i 


Off-state output current, V =MAX, Vip=2V, 
H.. : mnie ve 20 20 | uA 
high-level voitage applied Vit=Vitmax, Vo=2.7V 
, state output curren MO | cc xX, Vin 0 20 
low-level voltage applied iD Vit = Vit max, Vo = 0.4 V | 400 | 
Vieobvo | 00] 100 
i LA 


output voltage 










O 







LA 










OZL 
Input current at ID Ver =MAX 
|__maximum input voltage Jail others | “© Vie7y | 00 | 100 
li High-level input current Voc = MAX, Vi=2.7V HA 
IL Low-level input current Voc = MAX, V1=0.4V Po 0.4 
Short-circuit MO | ; —40 —225 | —40 —225 
los § Vcc = MAX mA 
output current ae —30 —130 | —30 —130 


Outputs high 112 180 112 180 
mA 







loc Supply current Voo= MAX [Ourputsiow | ___112__180 112180 
Outputs at high impedance 150 230 180 230 


TF or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Ean typical values are at Voc = 5 V, Ta = 25°C. 








8 Note more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 
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TYPES SN54LS610, SN54LS612, SN74LS610, SN74LS612 
MEMORY MAPPERS WITH 3-STATE MAP OUTPUTS 





switching characteristics, Vcc = 5 V, Ta = 25°C, CL = 45 pF to GND 


FROM TO "LS610 "LS612 
PARAMETER TEST CONDITIONS UNIT 
(INPUT) |} (OUTPUT) MIN TYP MAX] MIN TYP MAX 


50 
35 




























tcsHDz ___ Disable time 


(WHDy Access fable) ime | afi | Dott | r_=2Kn [2 a5| 20a. 
pon ee a) 


0 
5 
0 


tELQV Access (enable) time 
tcsHQY _ Access time MO 0-11 
| MMs | 


2 
2 
4 


ns 


© 
oa 


2 


6 
0 
9 
0 5 
8 6 
7 3 
8 
2 4 


1 
2 





28 5 
0 35 
9 75 
2 50 

42 65 

19 30 
6 85 
5 40 
4 40 







tavavi Access time (MM low) 
tmHay Access time MMt MO 0-11 
tavav2 Propagation time (MM high) MO 8-11 


tEHOZ Disable time 


9 sof 80 ns 
ed 


NOTE 2 For load circuits and measurement points, see page 3-11 of The TTL Data Book for Design Engineers, second edition, LCC 4112. 
Access times are tested as tp, yy and tpyy, Or tpzy Or tpz_,. Disable times are tested as tpyyz7 and tp, 2. 


rl 





explanation of letter symbols 
This data sheet uses a new type of letter symbol to describe time intervals. The format is: 


tAB-CD 
where: | subscripts A and C indicate the names of the signals for which changes of state or level or establishment of state 
or level constitute signal events assumed to occur first and last, respectively, that is, at the beginning and end of the 
time interval. 


Subscripts B and D indicate the direction of the transitions and/or the final states or levels of the signals represented 
by A and C, respectively. One or two of the following is used: 


H = high or transition to high 

L = low or transition to low 

V =a valid steady-state level 

X = unknown, changing, or “don’t care” level 
Z = high-impedance (off) state. 


The hyphen between the B and C subscripts is omitted when no confusion is likely to occur. For these letter symbols 
on this data sheet, the signal names are further abbreviated as follows: 





SIGNAL BorD 
_NAME_ SUBSCRIPT 
Cc C 
cS CS | 
DO—11 D 
MAO~—MA3 A 
MOO—MO11 Q 
ME E 
MM M 
R/W W 
RSO—RS3 R 
STROBE S 
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TYPES SN5S4LS611, SN54LS613, SN74LS611, SN74LS613 
MEMORY MAPPERS WITH OPEN-COLLECTOR MAP OUTPUTS 





recommended operating conditions 


SN54LS611 
SN54LS613 


SN74LS611 
SN74LS613 UN 
MIN NOM MAX 


IT 
ER 

















NTN 
Oo}; oO Oo 
Ny 


Supply voltage, Vcc 
High-level output voltage, VoH 


Ss 
Oo 


O 


High-level output current, loy 


Low-level output current, lo. 


Width of strobe input pulse, tgLSH 75 
CS setup time (CS low to strobe low), tcsLSL 20 
R/W setup time (R/W low to strobe low), twLsL 20 
RS setup time (RS valid to strobe low), tRVSL - 2 

Data setup time (DO-D11 valid to strobe high), toysH Figure 1 75 


CS hold time (Strobe high to CS high), tsHcsH 

RAW hold time (Strobe high to RW high), tsywH 

RS hold time (Strobe high to RS invalid), tsHrx 

Data hold time (Strobe high to DO-D11 invalid), tsHpx 
Operating free-air temperature, TA 











NOTE 2: Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS611 SN74LS611 
MIN TYP? MAX 


V = MIN, V =2V,V =V max 
VoOH High-level output voltage cc lH IL IL 
lIoH=MAX . 






TEST CONDITIONST 





PARAMETER 

















loH High-level output current|MO = [ Vcc = MIN, Vin =2V,VoH=55V [100 





lol =12mA 5 0.25 


VoL Low-level output voltage 







0.2 0.4 

Vec=MIN, ViH=2V HloL=24mA | 0.35 0.5 
lon=8mA | 08 

20 

20 


Mo =a 
p = 
Off-state output ‘ nse) ne, ‘ 
= ; = ’ = max, 
10ZH current, high-level ce " a "3 20 
: Vo=2.7V 
voltage applied 
p | 
too| 10 
2 i 5 












low-level voltage applied Vo =04V 
ocmae sy [on 





11H — High-level input current Vcc = MAX, V1 = 2.7 V fF 20 
Ij Low-level input current Voc = MAX, Vj = 0.4 V p= 0.4 | 


Short-circuit output 
| Vcc = MAX —30 —130 —130 
OS  current§ ep |voc=max 20-190) 


2 
2.4 
0.35 
—30 
Outputs high 100 170 100 170 
Outputs at high impedance 110 200 110 200 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
FAI typical values are at Veg = 5 V, Tp = 25°C. 
8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 










V 
V 
V 
HA 
V 
LA 
mA 
mA 
mA 


lcc Supply current 
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TYPES SN54LS611, SN54LS613, SN74LS611, SN74LS613 
MEMORY MAPPERS WITH OPEN-COLLECTOR OUTPUTS 





switching characteristics, Vcc = 5 V, Ta = 25°C, Cy = 45 pF to GND 


PARAMETER ici TO _,| TEST CONDITIONS eel seks 
(INPUT) | (OUTPUT) 


MIN TYP MAX 
a 
|trvpv__Accesstime | SRS | (0-11_—| See Figure 1, 6175 a7 75] ns | 
| twipz _Disabletime | RAW | (DO-11 | ~— See Note 2 
| tcsHDz _Disabletime | CST | DOT 
























tCHOV Access time MO 0-11 See Figure 2, 
tavavi Access time (MM low) MO 0-11 See Note 2 


| 
tmMHayv _ Access time MO 0-11 
tAVQV2 Propagation time (MM high) MO 8-11 


tEHOZ _ Disable time MO 0-11 


NOTE 2 For load circuits and measurement points, see page 3-11 of The TTL Data Book for Design Engineers, second edition, LCC 4112. 
Access times are tested as tp) jj and tpyj_ Or tpzy or tpz_;. Disable times are tested as tpyy2 and tp, 2. 








TIMING DIAGRAMS 













(<——————tcst st hegg——-_— scsi ———>, ] 
i 
| | . | 
RW | | | | 
oe | | 
, | | | : l | 
fener tSLSH tSHWH [ 
| , : | | | 
See | | 
STROBE l ! | | | 
= | | | 
a ! | | | | 
| | ee svt a beso l r | 
| | 
| | | | | 
* ore, 
| 


| | | 
be cstv leg ni07 wl ee —tvsn poh Dx 7 sis beg. tcsH0z > leg-tesiov: aaa 


00-11 Hi-Z OUTPUT l OUTPUT OUTPUT OUTPUT 
“D" VALID INPUT VALID dppeibes re Abel 


FIGURE 1—WRITE AND READ MODES 
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TYPES SN54LS611, SN54LS613, SN74LS611, SN74LS613 
MEMORY MAPPERS WITH OPEN-COLLECTOR OUTPUTS 





TIMING DIAGRAMS 


ae. 
| 


| 
je——— tcsHov —_—>} 


23 


1 


jeg—— tMLav 


| 
| 
| 
| 
| 
l | ! 
—p| trav | a Shoz ee 
| . 
| | 
| | 
| | 
| | 
! | 
| 
| 


foe | \ C input and interval tcHoyv 
| only apply for ‘LS610 and ‘LS611. 


| 
| 
| 
| 
] 


2 RKC F>£ XR 
| | 


| ; | 
te—Lvavavs —a| peel te—sriov—oed fe—t av Ov2 —Sel 
1 


|\— | | 
ee | | | 


ae, me Ke 


3-state outputs Hi-Z; open-collector outputs at H level. 


FIGURE 2—MAP AND PASS MODES 
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TTL TYPES SN54LS620 THRU SN54LS623., 
MSI 


SN74LS620 THRU SN74LS623 
OCTAL BUS TRANSCEIVERS 


D2537, AUGUST 1979 






e Bidirectional Bus Transceivers in 
High-Density 20-Pin Packages 


e© Local Bus-Latch Capability 


e Hysteresis at Bus Inputs Improves 
Noise Margins 


e Choice of True or Inverting Logic 


SNS4LS’ ... J PACKAGE 





e Choice of 3-State or Open-Collector 3 SN74LS’...J OR NPACKAGE 
Outputs (TOP VIEW) 
DEVICE OUTPUT LOGIC ENABLE Vec 
‘LS620 3-State Inverting GAB 
"LS621 Open-Collector True Al Bees 
’LS622 Open-Collector Inverting GBA 
’LS623 3-State True A2 B1 
description A3 B2 
These octal bus transceivers are designed for asyn- A4 B3 
chronous two-way communication between data 
buses. The control function implementation allows Abd B4 
for maximum flexibility in timing. 
A6 B5 
These devices allow data transmission from the A bus 
to the B bus or from the B bus to the A bus depend- A7 B6 
ing upon the logic levels at the enable inputs (GBA 
and GAB). A8 B7 
The enable inputs can be used to disable the device GND B8 





so that the buses are effectively isolated. 


The dual-enable configuration gives the ‘LS620 thru 
‘LS623 the capability to store data by simultaneous FUNCTION TABLE 


enabling of GBA and GAB. Each output reinforces ENABLE INPUTS OPERATION 
its input in this transceiver configuration. Thus, = - - 
; GBA GAB LS620, ‘LS622 ‘LS621, ‘LS623 
when both control inputs are enabled and all other = 
B data to A bus B data to A bus 
L H 





data sources to the two sets of bus lines are at high = 
: , ; i A data to B bus A data to B bus 
impedance, both sets of bus lines (16 in all) will 


remain at their last states. The 8-bit codes appearing = 
; ; ‘ A data to Bb A data to B bus 
LS621 and ‘LS623 devices or complementary for Saad ta = 


on the two sets of buses will be identical for the 
the ‘LS620 and ‘LS622. H = high level, L = tow level 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 2... ee eee ee en eee eee eens 7V 
WADUA VONAGE? a5 liG 5. ch6- Sh erat Sutin rare dy oak We Ee ee Sed ad Se oe lee a ek we ee tet ees 7V 
Off-state OUtput Voltage © 24 eed Sides ead Da eae 6 ee i SS ESS se ee ee eA SEES 5.5 V 
Operating free-air temperature range: SN54LS’ 6. we ee ee ne nee —55°C to 125°C 

SINTGS. - ceased anes pares a a suctrotmnara woes bane os O°C to 70°C 
Storage temperature range... 1... ee ee ee ee eee eee ee eee eee eens —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 





Copyright © 1979 by Texas Instruments Incorporated 
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TYPES SN54LS620 THRU SN54LS623, 
SN74LS620 THRU SN74LS623 
OCTAL BUS TRANSCEIVERS 


logic symbols 





‘LS620 ‘LS621 ‘LS622 ‘LS623 





functional block diagrams (positive logic) 


% ‘LS620, % 'LS622 % 'LS621, % ’LS623 


GBA 

GAB 
Al B1 
A2 B2 


Ne eee 


TO OTHER SIX 
TRANSCEIVERS 





TO OTHER S!1X 
TRANSCEIVERS 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS OF TYPICAL OF OUTPUTS OF 
"LS620, ’LS623 ‘LS621, ‘LSG622 


dime Vcc 
10k2 NOM 50 2 NOM 


OUTPUT 


OUTPUT 





181 


142 ‘TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


81 


TYPES SN54LS620, SN54LS623, SN74LS620, SN74LS623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 





recommended operating conditions 


SN54LS620 SN74LS620 
PARAMETER SN54LS623 SN74LS623 UNIT 
MIN NOM MAX{|MIN NOM MAX 
























[Supply voltage Voc eesNow 1) ———SsC—“~“‘“‘“‘“‘“;7<CS;SCSSSSTSTTtC*d fa bt 
High-level output current, [oe | ee) Rea 
= 26{ 0 70 





NOTE 1: Voltage values are with respect to network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS620 SN74LS620 
PARAMETER TEST CONDITIONST SN54LS623 
MIN TYP$ MAX 


SN74L$623 
ViH___High-level input voltage ees ee 






UNIT 





MIN TYP? MAX 
Vit Low-level input voltage 
Vik Input clamp voltage Vec= MIN, lh}=—-—18MA 
Hysteresis (V—4 — V7—) A or B input Vcc = MIN 1 0.4 


Vec=MIN, | Igy =-3mAl 2.4 
= 2 


VIH=2V, 
Vit = Vit max} 'OH = MAX 
lol =12mA 


Vcc = MIN, 
lop = 24 mA 


ViH =2V, 
Vit = Vy_ max 

high-level voltage applied Vo =2.7V 

Off-state output current, Vcc = MAX, Gat2V, 


i 
o 


=) 
No 


, 0.4 
2.4 3.4 


N N 
| 
nN me 
on) wn 











VoOH High-level output voltage 














3.4 
0.25 4 0.25 0.4 


oO 





















VoL Low-level output voltage 
0.35 0.5 


c= 
> 


© 











































| __ maximum input voltage POC Ser a Og es OS 
ii High-level input current 
Low-level input current 0.4 

igs __Short-circuit output current | 

lcc —- Total supply current Vcc = MAX, Outputs open 62 90 62 90 


64 95 


Outputs at Hi-Z 





TFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 
£AII typical values are at Voc = 5 V, Ta = 28°C. 
{1 Not more than one Output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


switching characteristics at Vcc =5 V, Ta = 25°C 
































F ‘LS ‘LS623 
PARAMETER input) | (urpuT) | TEST CONDITIONS | tse | tees UNIT 
MIN TYP MAX|MIN TYP MAX 
; Propagation delay time, pA ee Sy ae EE |) ee eee 
PLH  low-to-high-level output | B { A | pe eee ee ae |) 
; Propagation delay time, ae eae ee Me ae 8 15 Has | 
PHL high-to-low-level output 1 Bo | A R= 6672 ae a 11 15 
7 7 3140 3140 
Ob eee ET IRE] RDN 
ee 
tp2H Output enable time to high level GAB |B 73 40 6 40 ons 
; : G A 15 25 15 25 
japa) be SBA I. A : 
tpLz Output disable time from low level cap |B an : a 15 5 15 55 
tpHz Output disable time from high eve GBA |__| See Note 2 2 = = = Fons | 





NOTE 2: For load circuit and voltage waveforms see page 3-11 of “The TTL Data Book for Design Engineers“, second edition. 


tPLH = Propagation delay time, low-to-high-level output tpZ2L = Output enable time to low level 
tpyL = Propagation delay time, high-to-low-level output tpHzZ = Output disable time from high level 
tPZH = Output enable time to high level tp_Z = Output disable time from low level 
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TYPES SN54LS621, SN54LS622, SN74LS621, SN74LS622 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 





recommended operating conditions ! 


SN54LS621 SN74LS621 
PARAMETER SN54LS622 SN74LS622 












Supply voltage, Vcc (see Note 1) 145 5 55/475 5 5,25|/ Vv | 
High-level output voltage, Von a) ee ee 
Low-level output current, Io, 


NOTE 1: Voltage values are with respect to network ground terminal. 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS621 SN74LS621 
PARAMETER TEST CONDITIONST 
Vii High-level input voltage ee ee ee 
[Vi,__Lowlevelinputvoltage—SSCSC*dSC“‘“‘SCW!TUUUUUUUOCSOOC~C*~‘“‘CNC#CONS#YY;:CO™#C#*#*‘“‘CSCC*#OOYC =~ 
[Vix Input clamp voltage ——SSSSSSCS*dtC= MIN, = —t8ma | Sts] St | 
Hysteresis (Vr+—-VT—)AorBinput_ | Vec=MIN | Ot 2 


; Vcc = MIN, VIH=2V, 
1OH High-level output current 100 100 | pA 
. Vit = Vit max, Voy = 5.5 V 
Vec=MIN, | top =12maA 0.25 0.4 0.25 04 
VoL Low-level output voltage VIH=2V, V 
Vin=Vimax[tor=24ma] 
Input current at 
IY ’ Vcc = MAX, Vi=7V 0.1 | mA 
maximum input voltage 
My High-level input current Vec = MAX, Vj~=2.7V pA 
Ne Low-level input current | Vcc = MAX, V,=0.4V f= 0.4 | 


0.1 
T Outputs high | Toure high 48 70 4 
lcc Total supply current wali Vec = MAX Outputs open 62 90 


ee 


TFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 
FAil typical values are at Vcc = 5 V, Ta = 25°C. 





switching characteristics at Vcc =5 V, TA = 25°C 


-FROM TO 
PARAMETER 
(INPUT) | (OUTPUT) 















*LS621 “LS622 


mm 
el | 
ee a 


TEST CONDITIONS 


eee Propagation delay time, | 6B 
low-to-high-level output 
‘ Propagation delay time, | A | B | 
high-to-low-level output | BO | A | 


PHL 
tory OutPut disable time 
PLY from low level | cap | BO 
; Output disable time 
PHL from high level GAB | 89 = 
NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 


tpLH = Propagation delay time, low-to-high-level input. 
tpy_ = Propagation delay time, high-to-low-level input. 













C_=45pF, 






Rx. = 6672, 


See Note 2 
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TTL TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
MSI VOLTAGE-CONTROLLED OSCILLATORS 


D2501, JANUARY 1980 — REVISED OCTOBER 1980 
; SN54LS’...J OR W PACKAGE 
e Separate Supply Voltage Pins for Isolation SN74LS'... J OR N PACKAGE 

of Frequency Control Inputs and Oscillators ‘LS624 (TOP VIEW) 

from Output Circuitry 


© FREQ 2 
¥cc CONTROL NC NC Voc OUTPUT 


e Highly Stable Operation over Specified 
Temperature and/or Supply Voltage Ranges 


re | ro. | voor. | zour [MASE] nut [P| 
TYPE To VCO's 2 OUT INPUT 
"LS624 |{'LS324 single yes yes yes no 
"LS625 
"LS626 
"LS627 
*LS628 


"LS629 














‘LS325 
"LS326 
‘LS327 
‘LS324 
"LS124 


dual 
dual 


yes no no 













© RANGE Cx1 CX2 ENABLE y GND 
GND OUTPUT 







dual 






single 





dual 





description 


2" 2FREQ 20 20 
Voc OUTPUTOUTPUT 2Cx1 2CX2CONTROL Vcc GND 


These voltage-controlled oscillators (VCO’s) are 
improved versions of the original VCO family: 
SN54LS124, SN54LS324 thru) SN54LS327, 
SN74LS124, and SN74LS324 thru SN74LS327. 
These new devices feature improved voltage-to- 
frequency linearity, range, and compensation. With 
the exception of the ‘LS624 and ‘LS628, all of these 
devices feature two independent VCO’s in a single 

monolithic chip. The ‘LS624, ‘LS625, ’LS626 and outruroutrur "7 coNTROL Veg GND 
’LS628 have complementary Z outputs. The output 
frequency for each VCO is established by a single 
external component (either a capacitor or a crystal), 
in combination with voltage-sensitive inputs used for — ——— 
frequency contro! and frequency range. Each device SoG OUTROS ORITEU TENABLE 2070. eee CON ROE ae 
has a voltage-sensitive input for frequency control: 
however, the ’LS624, ‘LS628, and 'LS629 devices 
also have one for frequency range. (See Figures 1 
thru 6). 


The ’LS628 features two Re ternal pins that can 
offer more precise temperature compensation than its 


1Z ihé 1 1X1 1CX2 9 


o) 
‘LS624 counterpart. OUTPUTOUTPUT ENABLE Vee GND 





"LS627 (TOP VIEW) *LS628 (TOP VIEW) 


2@ 2FREQ 2© 2 © FREQ 
Voc Vcc CONTROL 2CX1 2CX2 GND OUTPUT Vcc CONTROL 


FREQ 
CONTROL YR 
Cext 


=_ a= = 
Go 1 1x1 1€X2 vy Oo 
——’ ENABLE OUTPUT GNO 
2 


1© 1FREQ 1CX4 1cx RANGE Cx1 CX2 ENABLE y FREQUENCY 
Vec CONTROL OUTPUT CONTROL 


logic: see description logic: see description logic: see description 


NC—No internal connection 





Copyright © 1980 by Texas Instruments Incorporated 


TEXAS INSTRUMENTS 145 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 





Figure 3 and Figure 6 contain the necessary information to choose the proper capacitor value to obtain the desired 
operating frequency. 


The devices can also be operated from a crystal by connecting a fundamental series resonant crystal across the Cext 
pins. (Fundamental frequency <20 MHz.) The frequency control should be connected to 5 volts and, where applicable, 
the range control should also be connected to 5 volts. 


A single 5-volt supply can be used; however, one set of supply voltage and ground pins (Vcc and Gnd) is provided 
for the enable, synchronization-gating, and output sections, and a separate set (OVecc and ©)Gnd) is provided for the 
oscillator and associated frequency-control circuits so that effective isolation can be accomplished in the system. For 
operation of frequencies greater than 10 MHz, it is recommended that two independent supplies be used. Disabling 
either VCO of the ’LS625 and ’LS627 can be achieved by removing the appropriate Ovcc. An enable input is provided 
on the ‘LS624, 'LS626, ‘'LS628 and '’LS629. When the enable input is low the output is enabled: when the enable 
input is high, the internal oscillator is disabled, Y is high, and Z is low. Caution! Crosstalk may occur in the dual devices 
(‘LS625, ‘LS626, ‘LS627, and ‘LS629) when both VCO’s are operated simultaneously. 


The pulse-synchronization-gating section ensures that the first output pulse is neither clipped nor extended. The duty 
cycle of the square-wave output is fixed at approximately 50 percent. 


The SN54LS624 thru SN54LS629 are characterized for operation over the full military temperature range of —55°C to 
125°C; the SN74LS624 thru SN74LS629 are characterized for operation from OC to 70°C. 


schematics of inputs and outputs 


EQUIVALENT OF EACH EQUIVALENT OF EACH FREQUENCY TYPICAL OF ALL OUTPUTS 
ENABLE INPUT CONTROL OR (’LS624, ‘LS628, AND ‘LS629) 


("LS624, ‘LS626, ‘LS628, AND ‘LS629) RANGE INPUT. Vcc 
502 NOM 


Vee acai 


9k2 NOM 


OUTPUT 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, Vcc (see Notes 1 and 2) Wi, WE otape Seva: SE as Wee oe ke hee Be. Ge ote de Oe, ee ee ee 
Input voltage: Enable input® ar Re yeh mae eae SS ev a He i. We ee es a PR. a dk, Se ee fs 
Frequency control orrange input® . . .. . . 1... ee ee ee Vcc 

Operating free-air temperature range: SN54LS’ Circuits So %.. tee She Sea ie hag tht oo a SD ete 195 -€ 
SN74LS’ Circuits . 2... 2... eee ee ee ee OC tO 70°C 

Storage temperature range 2 1 1 1 ee ee ee ee 65°C to 150°C 


*The enable input is provided only on the ‘LS624, ‘LS626, ‘LS628, and ‘LS629. 
“The range input Is provided only on ‘LS$624, ‘LS628, and ‘LS629. 
NOTES: 1. Voltage values are with respect to the appropriate ground terminal. 
2. Throughout this data sheet, the symbol Vcc is used for the voltage applied to both the Vcc and © Vec terminals, unless 
otherwise noted. 
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TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 





functional block diagram (positive logic) 


FC 
RC 
(‘LS624, 
*LS628, 
‘LS629 only) 
EN 





logic symbols{ 
"LS624 'LS625 'LS626 


OSC Vcc 





OSC Vcc 





'Gp 
5 V (OSC) 
0 v [OSC] 


(7) 


10SC Vcc 1Y 


10SC GND 


























5V 
= J) ne 1FC FC 12 
1CX1 cx 
RNG RNG Y ae 2 
FC rc '6D 
Cx1 CX py a geeky r 
cx2 CX [osc] ce 2 
20SC GND 
2FC 2Z 
osc GND 2CX1 
2CX2 
OSC GND 
‘LS627 ‘LS628 "LS629 
OSC Vcc 
IGD 
10SC Vcc 5 V [OSC] sea 
10SC GND 0 Vv [OSC] _ a BAG 
1FC FC 1¥ EN 1FC 
1CX1 Cx RNG 1CX1 
10X2 cx FC 10X2 
CX1 3 ER 
20SC Vcc CX2 2 RNG 
20SC GND tm 2 FC 
2FC 2y RX 2cX1 
2CX1 20Xx2 
2CX2 OSC GND 
Osc GND 
181 
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TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 





recommended operating conditions 


SN54LS’ 
MIN NOM MAX 





LE 
S 





Supply voltage, Vcc 4.75 


Input voltage at frequency control or range input, Vj (freq) or Vi(rng)“ 


High-level output current, IOH 
Low-level output current, 1IoL 


Output frequency, fo 









N 

>) 
~ : 
5 o1 
3 
B ‘ 


Operating free-air temperature, Ta —55 


Ny 
o{o 
ro) 
sift 
o|o 
of S 
Qy;L 
N 





SN74LS’ 
MIN TYP? MAX 


PARAMETER TEST CONDITIONSt seat hd 
| MIN tTYPt MAX 
High-level input 
VIH bs " 2 
voltage at enable® 
Low-level input 
VIL ° 
voltage at enable 
Vik Input clamp voltage at enable® | Vcc = MIN, 1)}=—18 mA 
Vec=MIN, EN at Vy, max, 
VOH_ High-level output voltage of eee ae 2.5 3.4 
10H =—1.2mMA, See Note 3 
Vcc =MIN, | =12mA 0.25 
VOL Low-level output voltage GC OL 
EN at Vit max, See Note 3 loL = 24 mA 
50 


fannie , Freq control y MAX Vi=5V 
nput curren = 
: or range “ ce VpHlV 


Input current 


Nes 
MW 
~ 
Ny N 
* . w 
ms 


So 
b 


oO 
o 
(o) 
nN 
ol 
oO 


at maximum 
input voltage 


Low-level 


High-level . aoe 
IH Vec=MAX, Vy =2.7V 
input current 


| V = MAX, Vi =0.4V 
IL input current ce | 


los  Short-circuit output current8 | Voc = MAX —40 —225 


‘LS624 


a ctiae "LS625 
Supply current, total into ce ‘ ‘ ‘LS626 
Vcc and © Vcc pins ener tery 'LS627 

ce ce See Note 4 
"LS628 


‘LS629 


| 

) nN 
nN) Oo Oo 
oO NO 


Ww 
oT 


w 
oO 
on 
or 
wo 
ol 
ol 
ol 


WI] N 
og te) 
O11 
am} ol 





T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
fan typical values are at Vcc =5 V,Ta= 25°C, 
Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
“The range input is provided only on the 'LS624, 'LS628, and ’LS629. | 
The enable input is provided only on the ‘LS624, 'LS626, 'LS628, and ‘LS629. 
NOTES: 3. Voy for Y outputs and Vo, for 2 outputs are measured while enable inputs are connected to ground, with individual 1-kQ 
“resistors connected from CX1 to Vcc and from CX2 to ground. The resistor connections are reversed for testing Voy for Z 
outputs and Vo, for Y inputs. 
4. For ’LS624, ‘LS626, 'LS628, and ’LS629, cc is measured with the outputs disabled and open. For 'LS625 and ’LS627, Icc is 
measured with one Vec = MAX, and with the other © Vcc and outputs open. 
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TYPES SN54LS624 THRU SN54LS629, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 





switching characteristics, Vcc = 5 V (unless otherwise noted), RL = 667 2, CL = 45 pF, Ta = 25°C 


*LS624, ‘LS628, ‘LS629 | ‘LS625, 'LS626, 'LS627 
PARAMETER TEST CONDITIONS UNIT 
MIN TYP MAX MIN TYP MAX 


Viteg) OV. Viing)=8¥ [07 FS 
fo Output frequency (freq) I(rng) 


Vitfrea)= 5 V Se 
Vitfea) =O Po, oe as 





TYPICAL CHARACTERISTICS 





'LS624, 'LS628, 'LS629 ’LS624, ‘LS628, ‘LS629 
OUTPUT FREQUENCY OUTPUT FREQUENCY 
vS 
ap FREQUENCY-CONTROL INPUT VOLTAGE 2 FREQUENCY-CONTROL INPUT VOLTAGE 
Vec=5V Vcc =5V 
Cext = 50 pF Ce = 15 pF 
' xt P 
wT Rext = 600 2 ('LS628) % Rext = 600 92 (‘LS628) 
x= 
= 
20 | 
> 3 
= 

s 15 |, | S 
rc e Ga va 
3 5 
= 10 L LT 3 
SL eee : 
io} 
erg San oe lat Oe a 

| ee 

Za | | 

o CI 
0 1 2 3 4 5 


V| (freq) —Frequency-Control Input Voltage—V 


° 


Vil(freq)—Frequen 


a 


y-Control tnput Voltage—V 


FIGURE 1 FIGURE 2 


‘LS624, ‘LS628, 'LS629 


OUTPUT FREQUENCY 
VS 
EXTERNAL CAPACITANCE 


Output Frequency—Hz 


fo 





1 
Cext—External Capacitance~F 


FIGURE 3 
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TYPES SN54LS624 THRU SN54LS6239, 
SN74LS624 THRU SN74LS629 
VOLTAGE-CONTROLLED OSCILLATORS 





TYPICAL CHARACTERISTICS 


‘LS625, ’LS626, ’LS627 "S625, ‘LS626, ’LS627 
OUTPUT FREQUENCY OUTPUT FREQUENCY 
VS VS 
10 FREQUENCY-CONTROL INPUT VOLTAGE > FREQUENCY-CONTROL INPUT VOLTAGE 


fo—Output Frequency—MHz 
fo—Output Frequency—MHz 








Vittreq)~Freauency-Control Input Voltage—V Vi (freq) Frequency-Control Input Voltage—V 
FIGURE 4 FIGURE 5 


‘LS625, ‘LS626, ‘LS627 
OUTPUT FREQUENCY ENABLE TIME 
VS 
FREQUENCY 


ALT 
ey Sel UEIE 
ies 


Output Frequency—Hz 


fo= 





10-11 10-19 40-9 10-8 10-7 1 
Ceyr—External Capacitance— 


-6 10-5 1 2 4 7 10 20 40 70 100 
fg—Output Frequency—MHz 


FIGURE 6 FIGURE 7 





TYPICAL APPLICATIONS DATA 







LOW PASS 
FILTER 


f ne 
Oo'~w ! 


4AThe range input is provided only on the ‘LS624, 'LS628, and ’LS629. 
*The enable input is provided only on the 'LS624, ‘'LS626, ’LS628, and ’LS629. 


FIGURE A—PHASE-LOCKED LOOP 
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TTL TYPES SN54LS630,SN54LS631,SN741S630,SN74LS631 
is) 16-BIT PARALLEL ERROR DETECTION 
a. AND CORRECTION CIRCUITS 


MARCH 1980 
é (TIM99630, TIM99631) 
e Detects and Corrects Single-Bit Errors SN54LS'...J PACKAGE 


SN74LS’...N PACKAGE 





e Detects and Flags Dual-Bit Errors 


(TOP VIEW) 


e Fast Processing Times: 


: — V 
Write Cycle: Generates Check Word in ce 
45 ns Typical SEF 
Read Cycle: Flags Errors in 27 ns Typical es 
e Power Dissipation 600 mW Typical = NS conrrot 
e Choice of Output Configurations: CBO 
‘LS630 ...3-State , 
‘LS631... Open-Collector CBI 
DATA CB2 CHECK 
description BITS CB3 BITS 
CB4 
The ‘LS630 and ‘LS631 devices are 16-bit parallel 
error detection and correction circuits (EDACs) in CBS 
28-pin, 600-mil packages. They use a modified DB15 


Hamming code to generate a 6-bit check word from 
a 16-bit data word. This check word is stored along 
with the data word during the memory write cycle. 
During the memory read cycle, the 22-bit words from 
memory are processed by the EDACs to determine if 
errors have occurred in memory. 


DB13 BITS 





DB12 





Single-bit errors in the 16-bit data word are flagged and corrected. 
Single-bit errors in the 6-bit check word are flagged, and the CPU sends the EDAC through the correction cycle even 
though the 16-bit word is not in error. The correction cycle will simply pass along the original 16-bit word in this case 


and produce error syndrome bits to pinpoint the error-generating location. 


Dual-bit errors are flagged but not corrected. These dual errors may occur in any two bits of the 22-bit word from 
memory (two errors in the 16-bit data word, two errors in the 6-bit check word, or one error in each word). 


The gross-error condition of all lows or all highs from memory will be detected. Otherwise, errors in three or more bits 


of the 22-bit word are beyond the capabilities of these devices to detect. 


CONTROL FUNCTION TABLE 


Data 1/O Check Word I/O 
Generate Check Word Input Data Output Check Word 
Read Data & Check Word Input Data Input Check Word 
Latch & Flag Errors Latch Check Word Enabled 


Correct Data Word & ; 
: Output Corrected Data Output Syndrome Bits Enabled 
Generate Syndrome Bits 

















EDAC Function F 


Cycle 


WRITE 
READ 


; 


SE 
L 
L 


i 
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TYPES SN54LS630,SN54LS631,SN74LS630,SN74LS631 


16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 





functional block diagram 


SO 


$1 











| OD PARITY 


LATCH 
es GENERATOR 
Cc 
CHECK BIT 1/O , 6 
CBO THRU CB5 
BUFFER 
OE 


. i shew 
12 


ey LATCH 
Cc 
DATA BIT I/O 
DBO THRU DB15 “7 & 
ERROR ERROR 
BUFFER CORRECTOR DECODER 
OE a 


ERROR FUNCTION TABLE 


OE 
ERROR 





Total Number of Errors 


16-Bit Data 6-Bit Checkword 


0 Not Applicable 
Correction 


Data Correction 


Correction 
Interrupt 
Interrupt 





Interrupt 





SEF 
DEF 


In order to be able to determine whether the data from the memory is acceptable to use as presented to the bus, the 


EDAC must be strobed to enable the error flags and the flags will have to be tested for the zero condition. 


The first case in the error function table represents the normal, no-error condition. The CPU sees lows on both flags. 
The next two cases of single-bit errors require data correction. Although the EDAC can discern the single check bit 
error and ignore it, the error flags are identical to the single error in the 16-bit data word. The CPU will ask for data 
correction in both cases. An interrupt condition to the CPU results in each of the last three cases, where dual errors 


occur. 


error detection and correction details 


During a memory write cycle, six check bits (CBO-CB5) are generated by eight-input parity generators using the data 
bits as defined below. During a memory read cycle, the 6-bit check word is retrieved along with the actual data. 
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TYPES SN54LS630,SN54LS631,SN74LS630,SN74LS631 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 


CHECKWORD 16-BIT DATA WORD 


8 9 10 11 #12 #13 #14 «15 





The sfx check bits are parity bits derived from the matrix of data bits as indicated by ‘‘x’’ for each bit. 


Error detection is accomplished as the 6-bit check word and the 16-bit data word from memory are applied to internal 
parity generators/checkers. If the parity of all six groupings of data and check bits are correct, it is assumed that no 
error has occurred and both error flags will be low. (It should be noted that the sense of two of the check bits, bits CBO 
and CB1, is inverted to ensure that the gross-error condition of all lows and all highs is detected.) 


If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error flag or flags will 
be set high. Any single error in the 16-bit data word will change the sense of exactly three bits of the 6-bit check word. 
Any single error in the 6-bit check word changes the sense of only that one bit. In either case, the single error flag will 
be set high while the dual error flag will remain low. 


Any two-bit error will change the sense of an even number of check bits. The two-bit error is not correctable since the 
parity tree can only identify single-bit errors. Both error flags are set high when any two-bit error is detected. 


Three or more simultaneous bit errors can fool the EDAC into believing that no error, a correctable error, or an uncor- 
rectable error has occurred and produce erroneous results in all three cases. 


Error correction is accomplished by identifying the bad bit and inverting it. Identification of the erroneous bit is 
achieved by comparing the 16-bit data word and 6-bit check word from memory with the new check word with one 
(check word error) or three (data word error) inverted bits. 


As the corrected word is made available on the data word 1/O port, the check word I/O port presents a 6-bit syndrome 
error code. This syndrome code can be used to identify the bad memory chip. 


ERROR SYNDROME TABLE 


; SYNDROME ERROR CODE 
ERROR LOCATION CBO CB1 CB2 CB3 CB4 CB5 


DBO 
DB1 
DB2 
DB3 
DB4 
DB5 
DB6 
DB7 
DB8 
DB9 
DB10 
DB11 
DB12 
DB13 
DB14 
DBi5 
CBO 
CBI 
CB2 
CB3 
CB4 
CB5 
NO ERROR 


ice] 


ee ee pe eee eee ee 
Can ee ne er ae ee a re 
Fa Ge GRE aml Foe SD es Kc DGD | oe ea Rn ON a) lee Cs A Ge ee ee 
Ltr npn Lore eho ee ee eo es 
Eee eae eer eer rr eleanor ee 


L 
L 
H 
L 
L 
H 
H 
H 
L 
L 
L 
H 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
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TYPES SN54LS630,SN54LS631,SN74LS630,SN74LS631 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 





schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF DEF AND SEF OUTPUTS 


a VGC 
120 2 NOM 


OUTPUT 


TYPICAL OF CB AND DB (‘LS630) TYPICAL OF CB AND DB (’LS631) 


es VEG . 
100 8 NOM 
OUTPUT 
OUTPUT 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





supply voltage. Vec see Note VW)’ acckee card etek Pel h S oe bye Sess hee Re OA Re Seda Peeks d 7V 
PuUtVOITIGe’ SUGNG:S Ih  Accws So, Gee See eo ee as ey es weenie a A ee ne a ee 7V 
Co eana OB? spp gS die ideas vd Sew hace es ew Eh Sh wes ae Bh te a ae ee de ace ele 5.5 V 
Offsstate-OuUinue voltage: «2.2.5.4 tasedarashdeticeee oa & Geek rae ee ear ed Ah oes Ae ee a ae 5.5 V 
Operating free-air temperature range: SN54LS630, SN54LS631 61. ee ee ee es —55°C to 125°C 
SN74LS630, SN74LS631) we ee es O°C to 70°C 

Storage Teinperature range. Scars, Sue de-nmutag 6 so hee eu eegnat oO hed cana Gera oe LSE ete Sie Se dk —65°C to 150°C 


NOTE 1: Voltage Values are with respect to network ground terminal. 


recommended operating conditions 










SN54LS631 SN74LS631 UNIT 
C21 at eo SeeeSUR rs eal 
Pceerbe, isssiony | ——SsSs~—<CS | SCSC~“~“—s 

: foeresr i eh | 


125 0 70 


Supply voltage, Vcc 











High-level output current, lop 





High-level output voltage, Voy 


Operating free-air temperature, Ta 


| 
on 
o 


tThe upward-pointing arrow indicates a transition from tow to high. 
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TYPES SN54LS630,SN54LS631,SN74LS630,SN74LS631 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETERS TEST CONDITIONSt Sesh Sie sest UNIT 
MIN TYP MAX [MIN TYPE MAX 
Vit Low-level input voltage fe ee ee Oe, 
25 3.4 2.7 3 
0.25 O 
0.25 O 




















Oo 
wl 

















ViIH=2YV, 





DEF or SEF 


Vec=MIN, 
CB or DB lOH = MAX 
VoH High-level output voltage V 


Vit = Vit min 






CB or DB 


lol = 24mA 


VOL Low-level output voltage 







2 
4 
: 0.4 
0.35 0.5 Vv 
lol =4mA 4 0.25 0.4 
lioL=8mA 0.35 0.5 
Voc = MAX, Vo =2.7 V, 
lozy |. CBorpB |. ° . 20 20 
high-level voltage applied SO and S1 at2 V 
Off-state output current, Vcc = MAX, V0 =0.4 V, 
tori. ‘ CBorbB | °° 2 ~200 -200] u 
low-level voltage applied SO and Si at2 V 
Input current at maximum | CB or DB Vec = MAX, VV), =5.5V aie. eee 
| __input voltog soorst |vn=45v_ [We7v [SCC 
NH High-level input current Vcc = MAX, Vjp~=2.7V ia) ee) 
230 


DEF or SEF| Viz = Vy. max 


Off-state output current, 











uA 
A 







| 
=) 
N 


Short-circuit output CB or DB —30 —130 |} -—30 —130 
los Vcc = MAX, 
current9 DEF or SEF —20 —100 | —20 —100 


0.1 
0.1 
20 
Vcc = MAX, SO and S1 at 4.5 V, 
All CB and DB pins grounded, 143 230 143 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 


TSF CONDITIONS! SN54LS631 SN74LS631 
MIN TYP? MAX |/MIN TYP? MAX 


Voc = MIN loy = —400 vA, 
20 














mA 
LA 
mA 
mA 
mA 


Supply current 



































V High-level output voltage | DEF or SEF ; 
cas Vin =2V, Vit = Vip max 
Vec = MIN, VOH = 5.5 V, 


Vin =2V, Vit = Vit max 


lol =12mA 
lop = 24mA 


loH High-level output current | CB or DB 


Cc 
< |[<l<l<| = 
=| 









=1.5 
3.4 

100 

0.25 0.4 

0.35 0.5 

. 0.4 

‘ 0.5 

20 

13 180 


CB or DB 






Vec=MIN, 
Vin =2V, 
Vit = Vit max 






3.4 
0.25 
VoL Low-level output voltage 35 















DEF or SEF 


a 






100 


L 
fe 

m 
m 











LA 
A 
A 
A 
A 
Supply current mA 


lcc 





lol =4mA 
I ; 
maximum input voltage | SOorS1 Vip =4.5V 
20 
Vcc = MAX, SO and S1 at 4.5 V, 
All CB and DB grounded, 113° 1 1 
SEF and DEF open 


a Ti 
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


0.7 
7 
0.4 
0.4 
Input current at CB or DB Vcc = MAX, Vi, =5.5V 100 F100 

20 

, Short-circuit output DEF or SEF | Ver = MAX 100 | —20 100 

a current a i 7 Z 
80 

fall typical values are at Vcc = 5 V, Tap = 25°C. 





q Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
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TYPES SN54LS630,SN54LS631,SN74LS630,SN/74LS631 
16-BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 





switching characteristics, Vcc = 5 V, Ta = 25°C, CL = 45 pF 


. FROM "LS630 
PARAMETER TEST CONDITIONS 
(INPUT) |(OUTPUT) MIN TYP MAX 
tpLH Propagation delay time, low-to-high-level output® é SOatOV, SlatOV, 
tpH{ Propagation delay time, high-to-low-level output? R= 667 2, See Figure 1 


TO 

1 45 
B 
DEF SOat3V, RL=2k2, 27 = 40 
tpLH Propagation delay time, low-to-high-level output* ECan : L 

EF See Figure 1 20 30 
' - 24 40 
' 45 
CB, 3 65 
,DB 31 45 


Cc 
= 
-| 





4 
Sit ns 
S1at3 V R_ = 667 2 
t Output enable time tc high level # CB, DB : ; ns 
ess : | sor | 8,08 See Figure 2 
Stat3 V, Ry, =6672, 
tpzi Output enable time to low level # SO) CB, DB L 30 ns 
See Figure 1 
F : : a Stat3V, Ry, =6672, 
tpHz Output disable time from high level Sot B,OB 4 
See Figure 2 
Stat3V, Ry, =6672, 
tpLz Output disable time from low level“ Sot CB L 
See Figure 1 


switching characteristics, Vcc = 5 V, Ta = 25°C, CL = 45 pF, see Figure 1 


FROM TO 

PARAMETER TEST CONDITIONS 

(INPUT) | (OUTPUT) 
tpLy Propagation delay time, low-to-high level output? CB SOatOV, StatOV, | ons | 
tpHL Propagation delay time, high-to-low-level output? Ri = 667 2 | 45 6H | 

DEF 27 40 

ry Oe eee ee Pons | 
2030 | ns | 
SO{ 8 i mee! 
= 
















tpLH Propagation delay time, low-to-high-level output* 





CB, DB Stat3V, Ri = 667 k&i 33 50 





tpH~L Propagation delay time, high-to-low-level output# 
tPLH Propagation delay time, low-to-high-level output“ 








OThese parameters describe the time intervals taken to generate the check word during the memory write cycle. 

* These parameters describe the time intervals taken to flag errors during the memory read cycle. 

#T hese parameters describe the time Intervals taken to correct and output the data word and to generate and output the syndrome error code 
during the memory read cycle. 

“These parameters describe the time intervals taken to disable the CB and DB buses in preparation for a new data word during the memory read 


cycle. 


PARAMETER MEASUREMENT INFORMATION 


Veco =5¥ OUTPUT 
OF CIRCUIT 
Ri 
OUTPUT 7 R, _ 
OF CIRCUIT C_ = 45 pF L = 667 (2 
T Cy = 45 pF 
FIGURE 1—-OUTPUT LOAD CIRCUIT FIGURE 2—OUTPUT LOAD CIRCUIT 
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TTL TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 


D2636, JANUARY 1981 


VSI 


e Bidirectional Bus Transceivers in High- 
Density 20-Pin Packages 


e Hysteresis at Bus Inputs Improves Noise 
Margins 


e Choice of True or Inverting Logic 


eo A Bus Outputs are Open-Collector, 
B Bus Outputs are 3-State 


description 


These octal bus transceivers are designed for asyn- 


chronous two-way communication between open- 


collector and 3-state buses. The devices transmit data 
from the A bus (open-collector) to the B bus (3-state) 
or from the B bus to the A bus depending upon the 
level at the direction contro! (DIR) input, The enable 
input (G) can be used to disable the device so the 
buses are isolated. 


FUNCTION TABLE 


OPERATION 


CONTROL 
INPUTS 


B data to A bus 
A data to B bus 


Isolation 


B data to A bus 
A data to B bus 


Isolation 





H = high level, L = low level, X = irrelevant 


DEVICE A OUTPUT B OUTPUT LOGIC 
‘LS638 Open-Collector 3-State inverting 
‘LS639 Open-Collector 3-State True 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


10 kQ2 NOM 





TEXAS INSTRUMENTS 


TYPICAL OF A OUTPUTS 





SNS54LS638 . . JPACKAGE 
SN74LS638 .. JOR N PACKAGE 
(TOP VIEW) 


ae E 
a 


lee : ane 





SNS4LS639 . . J PACKAGE 
SN74LS639 .. JOR N PACKAGE 
(TOP VIEW) 










ENABLE 


eae 


Eig 
Al 


i 









TYPICAL OF B OUTPUTS 


Vcc 
50 2 NOM 


OUTPUT 


OUTPUT 
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TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 





logic symbols 


"LS638 ‘LS639 
(19) 







G G 
(1) 
DIR DIR = 3 EN1 [BA] 
L—_|. EN2 [AB] 
° a1 Soetoro ee 
—{s bv} — 
a <> (3) (17) B2 
al aa — 
(4) (16) 
A3 A3 B3 
ial a 
A4 A4 (5) (15) i 
oar aa 
AS nee M4) 
cal et 
AG AG (7) (13) BE 
om ah 
Al A7 - = B7 
ats Bri 
(9) (11) 
A8 





A8 | B8 
ee aa 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply Voltage, Vee (see. Noted): 4.24.3.cce ed Geiee ae 3 Ba. ee Os ae eee Save Sees ee ee 7V 
iriput Voltage: (DNR ORG) 26 x ace d Sects eth ch dics Az evenness ee Are hae ke BA, WHE BA RRA Ae eos odo a ek 7V 
Off-state Gutput voltage (A-Or B)iass.baae oe. ete ea ee aw ee de aed aed Gee awed ed boca ee 5.5 V 
Operating free-air temperature range: SN54LS638, SN54LS639 ..-- 1. ee ee ee ee eee —55°C to 125°C 

SN74LS638, SN74LSG39 «1... cece cece eee eee 0°C to 70°C 
StOrage: LEMiPeratline TANG > uses ahd acetate date) 1st tae Ole Dorel cg Sie Soe tenn eth ar See ata ange —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 


recommended operating conditions 


High-level output current, lO} (B bus) 


Operating free-air temperature, Ta —55 70 
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TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 





SN54LS* 


PARAMETER TEST CONDITIONST 
MIN TYP* MAX 


ViH High-level input voltage 


Vit Low-level input voltage 





—1.5 





Vik Input clamp voltage Vcc = MIN, 1) = —18mA 
Vcc = MIN 
Veco = MIN, Vip =2V, ViL=ViL max, 


VOoH=5.5V 


Vec= MIN, Vin=2V, 
VOH Hightevel ourputvotase| 8 | ce us OG 
AorB 













Hysteresis (V74—VT_) 


10H High-level output current 


N 


Ns N 
oS 
oO 


Vit = Vit max 1OH = MAX 
Vcc = MIN, VjH=2V, [lol =12mMA 0.25 


ae en reer hee eee 0.25 
ow-level output voltage or 
Off-state output current, = 
IoZ7H .. : Vcc = MIN, Gat2V, Vo =2.7V 20 
high-level voltage applied 
Off-state output current — 
lOZL ; Vcc = MIN, Gat2V, Vo =04V —400 
low-level voltage applied 


Input current at maxi- pane MA V;=5.5V 
mum input voltage DIRorG| °° Vj=7V 


My High-level input current 


Voc = MAX, V1 = 2.7 V 


Voc = MAX, V; =0.4 V —0.4 


ML Low-level input current 


Short-circuit 


los Vec = MAX —225{ —40 


output current & 


| 
=) 
aa 
Co 
md N) 
Oo oO 


lccH Supply current, outputs high Vcc = MAX, Outputs open 


(o>) 
NO 
i<e) 
oO 


£ 


Icc_ Supply current, outputs low Vcc = MAX, Outputs open 


io?) 
ft 
co 
or 


Iccz Supply current, outputs off Vcc = MAX, Outputs open 













tT For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
¥ ait typical values are at Voc = 5 V, Ta = 25°C. 
SNot more than one output should be shorted at a time, and duration of the short circuit should not exceed one second, 


switching characteristics, Vcc = 5 V, TA = 25°C, see note 2 


TEST CONDITIONS 


‘LS638 ‘LS639 

MIN TYP MAX | MIN TYP MAX 
6 10 8 

2 





= 
~ 


11 


a 
—_ —, 
0) © 

= | RO [| 
HAyoyro 


—_ 
poy 
NO 
o1 
N 
on 


CL =45pF, Ry =6672 


N 
(o>) 
Db 
oO 
nN 
eX) 
pS 
io) 
a 


Noy 
Wt 
hI O 
O;| oO 
NO | 
oon 
>} oO 
O1ro 

wn 





w 
—_ 
A 
(7) 
oO 
— 
- 
Oo 


= 
oO 
NO 
o1 


Ci =5pF, Ry =6672 


_ 
oO 


25 


NOTE 2: Load circuit and voltage waveforms are shown on page 3-11 of ‘’The TTL Data Book for Design Engineers’, second edition. 
tpLH = Propagation delay time, low-to-high-level input. 

tpHL = Propagation delay time, high-to-low-level input. 

tpz_ = Output enable time to low level 

tpz7H = Output enable time to high level 

tpLz = Output disable time from low level 

tpHz = Output disable time from high level 
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TYPES SN54LS638, SN54LS639, SN74LS638, SN74LS639 
OCTAL BUS TRANSCEIVERS 





TYPICAL CHARACTERISTICS 





SN54LS’ | SN74LS° 
INVERTING OUTPUT VOLTAGE . INVERTING OUTPUT VOLTAGE 
vs vs 
INPUT VOLTAGE | INPUT VOLTAGE 
TA = 125°C 
TA=25C 
= > 
z z 
£ pe 
6 i) 
> > 
5 5 
a ot 
5 5 
¢ ; 
O O 
> > 
Vj—Input Voltage—V Vi—Input Voltage—V 
FIGURE 1 FIGURE 2 
SN54LS’ SN74LS’ 
NONINVERTING OUTPUT VOLTAGE NONINVERTING OUTPUT VOLTAGE 
Vs . Vs 
INPUT VOLTAGE INPUT VOLTAGE 

> > 
z g 
s s 
3 tS) 
> > 
E 5 
or a 
S 5 
; ; 
Oo © 
> > 





Vi—Input Voltage—V , V\—Input Voltage—V 


FIGURE 3 | FIGURE 4 
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TTL 
MSI 





e SN74LS64X-1 Versions Rated at lOL 
of 48 mA 


e Bi-directional Bus Transceivers in High- 
Density 20-Pin Packages 


e Hysteresis at Bus Inputs Improves Noise 
Margins 


e Choice of True or Inverting Logic 


e Choice of 3-State or Open-Collector 
Outputs 


description 


These octal bus transceivers are designed for 
asynchronous two-way communication between data 
buses. The devices transmit data from the A bus to 
the B bus or from the B bus to the A bus depending 
upon the level at the direction control (DIR) input. 
The enable input (G) can be used to disable the 
device so that the buses are effectively isolated. 


DEVICE OUTPUT LOGIC 
"LS640 3-State Inverting 
"LS641 Open-Collector True 
"LS642 Open-Collector Inverting 
’LS643 3-State True and inverting 
‘LS644 Open-Collector True and inverting 
‘LS645 3-State True 


FUNCTION TABLE 


*LS642 "LS645 *"LS644 


A data to B bus | A data to B bus | A data to B bus 


H = high level, L= low level, X = 









CONTROL 
INPUTS 









irrelevant 


absolute maximum ratings 


Same as SN54LS245 and SN74LS245 maximum rat- 
ings on page 7-349 of The TTL Data Book for Design 
Engineers, Second Edition. 
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TYPES SN54LS640 THRU SN54LS645, 
SN74LS640 THRU SN74LS645 
OCTAL BUS TRANSCEIVERS 


D2420, APRIL 1979 


SN54LS640, SNS54LS642.. 
SN74LS640, SN74LS642.. 
(TOP VIEW) 


. J PACKAGE 
.J OR N PACKAGE 


ENABLE 


SN54LS641, SN54LS645...J PACKAGE 
SN74LS641, SN74LS645 ....J OR N PACKAGE 
(TOP VIEW) 


ENABEE 
FA 





SN54LS643, SN54LS644 .. .J PACKAGE 
SN74LS643, SN74LS644 ...J OR N PACKAGE 
(TOP VIEW) 


END BEE 
FA 





positive logic: see function table 


Copyright © 1979 by Texas Instruments Incorporated 
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TYPES SN54LS640 THRU SN54LS645, 
SN74LS640 THRU SN74LS645 
OCTAL BUS TRANSCEIVERS 


logic symbols 


fey) | 


DIR 


Al 


A2 


A3 


A4 


AS 


A6 


A7 


A8 


‘LS640 © 





‘LS643 





AS 


A2 


A4 


AS 


A6 


A7 


A8 







3 EN1 [BA] 
3 EN2 [AB] 


DIR 





Al B1 
A2 B2 
A3 B3 
A4 B4 
AS BS 
AG B6 
A7 B7 
A8 B8 
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*LS642 





*LS645 






ol 





3 EN1 [BA] 
3 EN2 [AB) 


DIR 


Al B1 
A2 B2 
A3 B3 
A4 B4 
AS BS 
AG BG 
AT B7 
AB B8 





 g9ZSZ SvVX3L‘SVT1VO @ z10SZz x08 351440 LS0d 


QALVYOdYOONI! 


SLNAWNULSN] SVXAL 


E91 


LSL 


recommended operating conditions 


SN54LS640 SN74LS640 SN74LS640-1 

SN54LS643 SN74LS643 SN74LS643-—1 

| ada ‘SN54LS645 SN74LS645 SN74LS645—1 
PMin NOM MAX| MIN NOM MAX [MIN NOM MAX| 


[Supply voltage. Vog wee Now) SSSC~“~*S*~“~*~*~*~*~“~*~SCS SSCS OATS BTL VS 
[Highevel outputcurtent,ign SSS 
[Lowiewl ouputeuren Ign ——SSOSCSCSCSCSCSC“SCSC‘“‘“<C 


NOTE 1: Voltage vajues are with respect to the network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS640 SN74LS640 SN74LS640-1 
SN54LS645 SN74LS645 SN74LS645—1 


Vig Mihov! put vorage Sd 
Vit Lowievel input voliage | 
Voo= MIN 


Vcc = MIN, loH = —3 mA 
VOH High-level output voltage VIH=2V, 
Vit = Vit max lOH = MAX 


Vec =MIN, 


VoL Low-level output voltage VIH=2YV, lol = 24mA 
Vit = Vit max | lol =48mA 


Off-state output current, Vcc = MAX, Gat2V, 




























| 
02H high-leve! voltage applied Vo=2.7V 


Off-state output current, Vcc = MAX, Gat2V, 


| 
OZL low-level voltage applied Vo =04V 


input current at V,=5.5V 
: . = Vcc = MAX 
maximum input voltage DIROrG ViHa7V 
Hii___ Low-level input current Weg= MAX = “Mis O04 Wn Oa Oa Wn 08 [ina 
los Short-circuit output current® Vcc = MAX —40 


Outputs high 


Icc Total supply current Outputslow - | Vcc =MAX, Outputs open 
Outputs at Hi-Z 





Tt For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Fil typical values are at Vec =5V,T, = 25°C. 
Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 





SINdLNO AILVLS-€ HLIM SYAAIZISNVUL SNA 1VLI0 


GVOSTVLNS ‘EVOSTULNS ‘OV9STYLNS 
‘GUOSTUGNS ‘EV9STVSNS ‘OP9STHSNS S3dAL 


G97S4 SVX3L‘SV11VC0 e Z10S22 XO8 391440 180d 


GALVUOdHOONI 


SLNAWNULSN] SVXAL 


vSL 


6LY 


switching characteristics at Vcc =5 V, Ta = 25°C 






















FROM TO "LS640, ‘LS640-1 "LS643, ‘LS643—1 *LS645, ‘LS645—-1 
PARAMETER TEST CONDITIONS 
(INPUT) | (OUTPUT) MIN TYP MAX | MIN TYP MAX]MIN TYP MAX 
 high-totow-evel output a ee es ee 
eat ecteren ere Gor | A | ps1 ao} ag asf gt 40 
pzt_ Output enable time to low leve 
GOR |B 
Baia See Note 2 eo 8 
G, DIR as 
Fe Tae) <1 0 eer ees =—ie 
PLZ Output disable time from low leve L-9PF, 
G, DIR BR} 8 aie Smee | 1528 
Ss ES eg ee ue ieee 
tp1jz Output disable time from high level See Note 2 jos 
2 a ae iss 


NOTE 2: For load circuits and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, Second Edition. 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS 


10 kQ2 NOM | : 502 NOM 


OUTPUT 





GPSSTPVLNS ‘€VSSIVLNS ‘OVSSTPLNS 
'GYSSTUSNS ‘EPSSTVSGNS ‘OV9STPSNS SddAL 


SLAdLNO JLVLS-€ HLIM SYHFAIFISNVUL SNA IVLIO 
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Vo-—Output Voltage—V 


Vo—Output Voltage—V 








TYPES SN54LS640, SN54LS643, SN54LS645, 
SN74LS640, SN74LS643, SN74LS645 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


TYPICAL CHARACTERISTICS 





SN54LS’ SN74LS’ 
INVERTING OUTPUT VOLTAGE INVERTING OUTPUT VOLTAGE 
Vs . VS 
INPUT VOLTAGE INPUT VOLTAGE 


Ta = 125°C 
TA=25C 


edewsess LA 7 0c 
Ta = 25°C 


Vo—Output Voltage—V 


Vi—Input Voltage—V Vj—Input Voltage—V 
FIGURE 1 FIGURE 2 
SNS4LS’ SN74LS’ 
NONINVERTING OUTPUT VOLTAGE NONINVERTING OUTPUT VOLTAGE 
vs VS 
INPUT VOLTAGE INPUT VOLTAGE 





> 
‘ 
oO 
£ 
i) 
> 
S 
os 
=) 
S 
Oo 
> 

Vj—Input Voltage—V Vj—Input Voltage—V 


FIGURE 3 : FIGURE 4 
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S97S2 SVX3L‘SVT1VG @ 210622 XO9 391440 1S0d 


GALVUYUOdUOINI 


SLNAIWNULSNI SVXAL 


991 


L8t 








SN54LS641 SN74LS641 SN74LS641-1 


recommended operating conditions 
SN54LS642 SN74LS642 SN74LS642-—1 
SN54LS644 SN74LS644 SN74LS644—1 


PARAMETER 
| MIN NOM MAX | MIN NOM MAX | MIN. NOM MAX 


Supply voltage, Voc (see Note 1) 4.5 5 5.5 4,75 5.25 4.75 5 5.25 
12 
55 








5 : 
High-level output voltage, Voy 






NOTE 1: Voltage vajues are with respect to network ground terminal, 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


: SN54LS641 SN74LS641 SN74LS641—1 
SN54LS644 SN74LS644 SN74LS644-1 


Vik Input clamp voltage Vec =MIN, 1) =—18 mA 
Hysteresis (V4 — VT_) A or B input Vcc = MIN 0.1 0 
0. 


4 

V = MIN, Vin =2V, 

IL * VIL ' OH ~ »: 
| Vec=MIN, — | loL = 12 mA . 

VoL Low-level output voltage VIH=2V, lol = 24mA fee ee ea 
Vin=Vinmax [lon =48mA [| 
Input current at acta (weseY | 
| maximum input voltage DIRorG cc Vi=7V ree 
NH High-level input current Vcc = MAX, Vj>az2.7V P20 | 
4 
6 


lL Low-level input current Vcc = MAX, V,=0.4V Saas 


4870 


Icc Total Supply Current Vcc = MAX, Outputs open | B28 62 


TFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 
FAN Typical values are at Voc = 5 V, Ta = 25°C. 


5 0.4 

20 
8 70 
2 90 
4 95 





VUSSTVLNS ZUSSTVLNS ‘LYV9STPVLNS 


‘DVOSTUGNS ‘Z2PSSTPSNS ‘LP9STPSNS S4dAL 


SLAdLNO YOLIITIOI-NidO HLIM SYHSAIZISNVYL SNA 1VLIO 


G9cSZ SVX3L SV11V0 e@ 210672 XO98 ADI44O 1S0d 


GALVYHOdYHOONI 


SLNAIWNULSNI SVXA] 


LOL 


L8SL 


switching characteristics at Vcc = 5 V, TA = 25°C 


PARAMETER TESTCONDITIONS ee ee 
ee a MIN TYP MAX | MIN TYP MAX|MIN TYP MAX 


Propagation delay time, 









FROM 
(INPUT) 












tPLH 







Jow-to-high-level output 
: al C, =45pF, 
, aenopeReyen delay time, 


L high-to- low-level output 
go disable time 
from high level 


NOTE 2: For load circuits and voltage waveforms, see page 3-11 of The TTL Data Book for Design Engineers, Second Edition. 


Ru = 667 2, 


See Note 2 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS 


10 kQ. NOM 


OUTPUT 








SLAdLNO YO1937109-N3dO0 HLIM SYAAIZISNVUL SNA 1VLIO 


DUOSIVLNS ‘ZU9STVLNS ‘LY9STHLNS 


DEOSTVSNS ‘ZV9STPSNS ‘lV9STPSNS S3dAL 
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description 





TIL TYPES SN54LS646 THRU SN54LS649 
= SN74LS646 THRU SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 


D2581, JANUARY 1981 


SN5S4LS’... JT PACKAGE 


the New JT and NT 24-pin 300-mil Packages SN74ES 29747 OR NT PACKAGE 
(TOP VIEW) 


e Bidirectional Bus Transceivers/Registers in 


e Independent Registers for A and B Buses 
e Multiplexed Real-Time and Stored Data EroeAB Ul 24] Voc 


e Choice of True and Inverting Data Paths serena 2 ieee 








H EN E SELECT BA 
e Choice of 3-State or Open-Collector Outputs RE CARTS = 

A1| 4] /21| ENABLE GBA 
A2| 5 | 20] 81 

DEVICE OUTPUT LOGIC 
A3 B2 

‘LS646 3-State True Ea a 

‘'LS647 Open-Collector True A4 Ea 1s B3 

‘LS648 3-State Inverting AS re | ny] B4 

‘LS649 Open-Collector Inverting 


These devices consist of bus transceiver circuits with 3-state or open-collector outputs, D-type flip-flops, and control 
circuitry arranged for multiplexed transmission of data directly from the input bus or from the internal registers. Data 
on the A or B bus will be clocked into the registers as the appropriate clock pin goes to a high logic level. Control G 
and direction pins are provided to control the transceiver function. In the transceiver mode, data present at the high- 
impedance port may be stored in either the A or the B register or in both. The select controls can multiplex stored 
and real-time (transparent mode) data. The direction control determines which bus will receive data when the enable 
control G is active (low). In the isolation mode (control G high), A data may be stored in the B register and/or B data 
may be stored in the A register. 


When an output function is disabled, the input function is still enabled, and may be used to store and transmit data. 
Only one of the two buses, A or B may be driven at a time. 


The following examples demonstrate the four fundamental bus-management functions that can be performed with 
the ‘LS646, ‘LS647, ‘'LS648, or ’LS649. 








- 
” 
2 
ise} 
{1) (23) {2} (22) (3) (21) (1) (23) (2) (22) (3) (21) (1) (23) (2) (22) (3) (21) (1) (23) (2) (22) 
CAB CBA SAB SBA DIR “G CAB CBA SAB SBA DIR G CAB CBA SAB SBA DIR G CAB CBA SAB SBA 
x x KL H oL x x L *X x oH t t+ x xX L x xX 
cS L HorlL Hork H x 
REAL-TIME TRANSFER REAL-TIME TRANSFER STORAGE TRANSFER 
BUS B TO BUSA BUS A TO BUSB STORED DATA 
TOAORB 
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TYPES SN54LS646 THRU SN54LS649, SN74LS646 THRU SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 





FUNCTION TABLE 


INPUTS DATA 1/O* OPERATION OR FUNCTION 


CAB CBA | SAB SBA | A1 THRU AS | B1 THRU B8 "LS646, ‘LS647 ‘LS648, ‘LS649 


Isolation Isolation 
Input 
Store A and B Data Store A and B Data 


' Real Time B Data to A Bus Real Time B Data to A Bus 
nput ss 
P Stored B Data to A Bus Stored B Data to A Bus 


H = high level L = low level X = irrelevant Tt = low-to-high-level transition 





*The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, 
i.e., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 


logic symbols 











"LS646 'LS647 
= (21 
G 
3EN1 [BA] pirn- 3EN1 [BA] 
3EN2 [AB] 3EN2 (AB) 
caal23! 
spa zz 
capall! 
eaxpil2t 
(20) (20) 
(4) 
B1 e B1 
(19) (5) (19) 
B2 A2 B2 
(6) (18) (6) (18) 
A3 B3 A3 B3 
(7) (17) (7) (17) 
: : i NE ony 
(8) (16) (8) (16) 
. : 4 a = 
(9) (15) (9) (15) 
: ; es 
{10) (14) (10) (14) 
: : oe 
(11) (13) (11) (13) 
A8& B8 A8 
reall Z an 
pira-8 oin-t2 3 ENT [BA] 
3EN2 [AB] 
ceat23) cpa23! 
sea t22! gag l22) 
cap— exeatl) 
sap?! sap 2 
20) 
(4) BY (a) 
a 2 
(5) " (19) (5) ys (19) 
; = Ey 
(6) (18) (6) S = (18) 
A3 B3 A3 <= ss B3 
7) 7 (17) ee P17) 
AS B4 A4 Ba 
Se = i 
(8) o (16) (8) = (16) 
= SE = A “= poy 
9) s i (15) (9) se re (15) 
A6 B6 A& 86 
<a a 
(10) (14) (10) (14) 
5 RT — pong a ee 
(11) 8 = (13) re (11) B — (13) 
A8 B8 B8 
— Se 
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TYPES SN54LS646 THRU SN54LS649, SN74LS646 THRU SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS 





functional block diagram (positive logic) schematics of inputs and outputs 


‘LS646, ‘LS647 EQUIVALENT OF DIRECTION INPUTS 


G (21) 


ee 
pir —2) aS 9k2NOM _ 
CBA 23) lee tage font a tee, ccc pee ses 
spa (22) 
cap — pe 


sap —2) 











; 
! 
| 
| 
| 
EQUIVALENT OF ALL OTHER INPUTS 
(4) | (20) 
Al B1 
| | 
| | 
| 
, | 
| 
| 
| | 
L ! 
TO 7 OTHER CHANNELS 
A and B: Req =15k2Q NOM 
CAB and CBA: Req = 10 kS2 NOM 
'LS648. ‘LSG49 SAB and SBA: Req = 6k2 NOM 
G TYPICAL OF ALL ‘LS646, ‘LS648 OUTPUTS 
DIR Vcc 
CBA 50 2 NOM 
SBA 
CAB 
SAB 
OUTPUT 
: 
| 
| 
| 
I 
| TYPICAL OF ALL ‘LS647, 'LS649 OUTPUTS 
: | 
\ 
; (20) 
Al ; B1 
| 
OUTPUT 
| a= = 
| 
1 
| ees ! 
TO 7 OTHER CHANNELS 
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TYPES SN54LS646, SN54LS648, SN74LS646, SN74LS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 





absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


SUDDIY VoltageV Ce (see NOte Ly) Sir drat S08. 4 tee eR tee 4 Shs Se a a a oer ded eth, eels Somer 7V 
Inout voltage Tcontrolinputs): sai Sistem ey sed Oleg hae BS eee de bake ck ee a ow ol hae ate des 7V 
Off-state output voltage (A and Bports) 2 oo ee ee eee ee nee e eee 5.5 V 
Operating free-air temperature: SN54LS646, SN54LS648 .. ww le ee ee OB iSe Bs —55°C to 125 C 

SN74LS646, SN74LS648 wk eee 0°C to 70°C 
SIOFdGe TEMPCrAUIE TONGE:: Ss o-oe.a eS Ae We ew eat RET See woe oH a he ee ees —65°C to 150°C 


recommended operating conditions 


Width of clock pulse, ty, 20 
20 


NOTE 1: All voltage values are with respect to the network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS8646 SN74LS646 
PARAMETER TEST CONDITIONST SN54LS648 SN74LS648' 

Vig Mahievel mputvotege i 
Vip Lowievel input volta 


Vec = MIN, 2.4 3.4 
low = 2 
0.25 


SNS54LS646 
SN54LS648 
MIN NOM MAX 





SN74LS646 
5.25 








oh ie 
: NIT RN 


a 
N 
oa 


i) 
ol 


VoH High-level output voltage ViH=2V, 
Vit = Vii max loH = MAX 
VCO MIN lol =12mA 


VoL Low-level output voltage Vip =2YV, 
VILE Yims 
isan Off-state output current, 
high-level voltage applied 


2 
p 


Off-state output current, Vane MAX va oay 
O2L low-level voltage applied cc , Oo" 


Input current at Vj, =5.5V 
Vcc = MAX 


M maximum input voltage 
los Short-circuit output current 4 


Outputs high 
Vcc = MAX, 
‘LS646 Outputs low 
Outputs open : 
Outputs at Hi-Z 


! Total supply current 
ce ray Outputs high 
Voc = MAX, 
"LS648 Outputs low 
Outputs open ? 
Outputs at Hi-Z 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ AIl typical values are at Vec=5V,TA= 25°C. 
{| Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
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TYPES SN54LS646, SN54LS648, SN74LS646, SN74LS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 





switching characteristics, Vcc =5 V, TA = 25°C 


FROM 
“PARAMETER? 
(INPUT) ie 


t 
Clock 
| tPHE 








‘LS646 'LS648 
Ae aue UNIT 


MIN TYP MAX |MIN TYP MAX 
ee oe ees 
- 


sat 








TEST CONDITIONS. . . 
















| tPHL 
















bus ae 7 
CL =45 pF, 
tPLH Select, with See Note 2 
bus input 


*PHL a 


To tpZzLC 
tPZH 
tPZL 
tPpHZ 
tPLZ 





npn fee 
[aes fd 











Direction 













RL = 667 2, 
CL=5pF, 
See Note 2 










Direction 
tPLZ 


tPLH = Propagation delay time, low-to-high-leve!l output 


tpHt = propagation delay time, high-to-low-level output 
tpzy = output enable time to high level: 


 tpz_L= output enable time to low level 


tpyz = output disable time from high level 
tp, z = output disable time from low level 


TThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


NOTE 2: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 


Caen nereeeee eee errr SS 
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‘| IOH High-level output current 


TYPES SN54LS647, SN54LS649, SN74LS647, SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 





absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Supply-voliage, VCE (See.NOtG. 1). sos ene eX ars ee Se Se ee ee ae CH ee eS 7V 
Input voltage: (Control 1npUTS] ! § 2.554 a8 we Be ee Awe bee Se ae ew ek POR IAS Gee ey Se 7V 
Off-state output voltage (A and Bports) .... ee eee ee nee 5.5V 
Operating free-air temperature range: SN54LS647, SN54LS649 ..... 0. ee eee —55°C to 125°C 

SN74LS647, SN74LS649 20 wk ee ee eee ~0°C to 70°C 
storage temperature yrange. ¢ 6.0428 h pedis eS EE Ee SER EEE OES CHO —65°C to 150°C 


recommended operating conditions 


SN54LS647 SN74LS647 
SN54LS649 SN74LS649 UNIT 
MIN NOM MAX] MIN NOM MAX 


[Setup time,tyy ——=SSCSC~C~“~*~*~dz BO SCSC*~C“~“~*~sdSCSC~“C*~‘~RCSSSS~d 
[Hold time, ty SSS Bs tromeciocke —SCSCSC~“~‘“‘“s;RCSSSCSCSC~sdSS~d 


NOTE 1: Atl voltage values are with respect to the network ground terminal. 





















electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 











SN54LS647 SN74LS647 
PARAMETER TEST CONDITIONST SN54LS649 SN74LS649 UNIT 
MIN TYP? MAX | MIN TYP MAX 


Vog= MIN, y= —18mA 
Veo= MIN 


Vec=MIN, ViH=2V, 


N 
| 
_|2 
ola 
us 
on 


Vit= Vitmax, VoH=5.5V 


Vcc = MIN, lop =12mA 0.25 04 0.25 0.4 
Vin =2V, V 
vine Vimo [1OL=2@mA | oe 
ly ; Vcc = MAX, 
maximum input voltage | All others \=7V aa) ee 
1H High-level input current Vcc = MAX, Vp=2.5V 





VoL Low-level output voltage 





< 






V = MAX, Outputs high 
'L S647 cc ied a 
Outputs open Outputs low 
V = MAX, Outputs high 
‘L649 ce a 
Outputs open Outputs low 


TF or conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
tall Typical values are at Vac =5 V, Ta = 25°C. 


lec Total Supply Current 


Oj 
Alo 
= | 
Oo} & 
olo 
—,O}s 
| R/O 
—_ | — 
1} 
O10 
= 
> 
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| _—— FROM. TO. | 
PARAMETER TEST CONDITIONS "LS647 ‘LS649 UNIT 
(INPUT) (OUTPUT) 
MIN TYP MAX | MIN TYP MAX 


TYPES SN54LS647, SN54LS649, SN74LS647, SN74LS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN-COLLECTOR OUTPUTS 





switching characteristics, Vcc = 5 V, TA = 25°C 























t 
aes 


oe with 
bus input 
Select, with 
a 









R_ = 6672, 
CL =45pF, 
See Note 2 





t 
Direction 


tPLH = propagation delay time, low-to-high-level output 
tpHL = propagation delay time, high-to-low-level output 





T These Parameters are measured with the internal outputs state of the storage register opposite to that of the bus input. 


NOTE 2: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 


eS TET eT LS SS SS Se Sf SS 
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TYPES SN54LS651,SN54LS652,SN74LS651,SN74LS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


D2637, JANUARY 1981 





SNS4LS’... JT PACKAGE 
SN74LS’...JT OR NT PACKAGE 
(TOP VIEW) 








CLOCK AB} 1 | }2¢| Vcc 
e Bidirectional Bus Transceivers/Registers in SELECT AB| 2 | [23] CLOCK BA 


the New JT and NT 24-pin 300-mil Packages ENABLE GaB|3 | 


22 | SELECT BA 


© Independent Registers and Enables for A Ail 4| [21] ENABLE GBA 
and B Buses a2(s] re] 83 
e Multiplexed Real-Time and Stored Data a3[o] he] 82 


e Choice of True and Inverting Data Paths aa[7 | is] B3 
° 3-State Outputs Drive Bus Lines Directly AS [8 | B4 





description 


These devices consist of bus transceiver circuits with 3-state outputs, D-type flip-flops, and control circuitry arranged 
for multiplexed transmission of data directly from the input bus or from the internal registers. Data on the A or B 
bus will be clocked into the registers as the appropriate clock pin goes to a high logic level. Independent enable pins 
are provided to control the transceiver function. In the transceiver mode, data present at the high-impedance port 
may be stored in either the A or the B register or in both. The select controls can multiplex stored and real-time 
(transparent mode) data. The enable pins can control the direction of data in the transceiver modes, disable all bus 
outputs (leaving the inputs active) for isolation, or enable the bus outputs in a data swap operation. Data can stil! 
be stored in the isolation mode. The buses may be driven simultaneously from storage. 


The following examples demonstrate the four fundamental bus-management functions that can be performed with the 
‘LS651 or ‘LS652. 


BUS B 
BUS B 





te eeu 
(3) (21) (1) (23) (2) (22) (3) (21) (4) (23) (2) (22) (3) (21) (1) (23) (2), (22) (3) (21) (1) (23) (2) {22} 
GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA GAB GBA CAB CBA SAB SBA 
L L x x x t H H x x L x L H t t x x H L Horl Hort H H 
REAL-TIME TRANSFER REAL-TIME TRANSFER STORAGE TRANSFER 
BUS B TO BUS A BUS A TO BUS B STORED DATA 


TO A AND/OR B 
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TYPES SN54LS651,SN54LS652,SN74LS651,SN74LS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 





FUNCTION TABLE 


INPUTS DATA 1/0* OPERATION OR FUNCTION 

















L H HorL Horlk Xx 4 Isolation Isolation 
Input Input 
L H t t Xx Xx Store A and B Data Store A and B Data 
L L Xx x Xx L Real Time B Data to A Bus | Real Time B Data to A Bus 
Output Input ee 
L L X HorL Xx H Stored B Data to A Bus Stored B Data to A Bus 
H H x x L X Real Time A Data to B Bus | Real Time A Data to B Bus 
Input Output a 
H H HorLl x H X Stored A Data to B Bus Stored A Data to B Bus 
A Stored A Data to B Bus and 
H L HorlL Hork H H Output Output totes a Data to 6 Bus and a eas oa 
Stored B Data to A Bus Stored B Data to A Bus 


H = high level L. = low level X = irrelevant t = low-to-high-level transition 







*The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always enabled, 
i.e., data at the bus pins wil! be stored on every low-to-high transition on the clock inputs. 
logic symbols functional block diagram (positive logic) 
"LS651 (21) "LS651 








(20) 
B1 
(19} 
aa ‘ 
Sealy 
(18) 
fe, 
= (17) 
= ND = joe 
s (16) 
i ae Gaiei 
cakcan (ae ae Caines 
= EE Spy 
=. 
i (11) =! (13) re TO 7 OTHER CHANNELS 
= ian == 
'LS652 
GpatZ) 
cases 
CBA (23) 
SBA 22) 
CAB (1) 
SAB (2) 
(20) 
re (4} B1 
{5} (19) 
A2 B2 
(6) (18) 
A3 B3 
(7) (17) 
A4 B4 
(8) (16) 
A5 BS 
(9} (15) 
A6 B6 
(10) (14) 
ieee ssl ae eee 
sg == RS == ae 
TO 7 OTHER CHANNELS 
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TYPES SN54LS651,SN54LS652,SN74LS651,SN74LS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 





absolute maximum ratings at 25°C free-air temperature (unless otherwise noted) 


Supply voltage, Vcc (see Note 1) 6... ee eee eee ee ee ae © eee ae 7V 
Input voltage (control inputs) 6 ee ee ee eee eee aires ce seca ates 7V 
Off-state output voltage (A and Bports) . oo. ee eee nee ee eee 5.5 V 
Operating free-air temperature: SN54LS651,SN54LS652) ww eee —55°C to 125°C 

SN74LS651,SN74LS6520 wee ees O°C to 70°C 
Storage temperature (ange 4.62c444- ec Ad elk Oo wo OEE Eee EA DA EOS SES OVE SS —65°C to 150°C 


recommended operating conditions 


| MIN NOM MAX| MIN NOM MAX | 
[Supply voltage, VogweeNow?)SSC~C~—~—CSsC“‘“*S*S*S*~*~*~*~dCC SSC‘ (S*‘Ci‘C“ “dO TBC 
Lowlevel outputcuren ion SSSSCSCS~S—S—SCSYSSSSSC—S SSCS mA 
Width of clock pulse, tw 
0 


NOTE 1: Af! voltage values are with respect to the network ground terminal. 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS651 SN74LS651 
PARAMETER TEST CONDITIONSTt SN54LS652 SN74LS652 UNIT 
MIN TYPE MAX! MIN TYP? MAX 


[Vin Highlevel input voltage SSOCSSSSCS—~S 
Voo=MiN, = —18mA 


Vou High-level output voltage ViH=2V, 
vi Ler 
ViH=2V, 
Vit = Vit max lol = 24mA 
high-level voltage applied 
ose Off-state output current, ee 
low-level! voltage applied 
i : ; Vcc = MAX 
maximum input voltage 
MA 


Wie Low-level input current Vcc = MAX, Vit =04V 
los Short-circuit output current! =~ Vcc = MAX, Vo=0 —40 


Vcc = MAX, 
"LS651 
Outputs open 


I Total supply current 
cc Outputs high 
Vcc = MAX, 
oe 
Outputs open 
Outputs at Hi-Z 


tT For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


+All typical values are at Veco =5V,Ta= 25°C. 
q Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 























7o[ °C | 


VoL Low-level output voltage 
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TYPES SN54LS651,SN54LS652,SN74LS651,SN74LS652 


OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 





switching characteristics, Vcc = 5 V, TA = 25°C 


FROM 
‘PARAMETER? “| 70 


Select, with 
bus input 


Select, with 
bus input 
lowt 


(INPUT) (OUTPUT) 





To 'LS651 


“TEST CONDITIONS | -- - = . 
MIN TYP MAX|MIN TYP MAX 
26 23 


15 
15 


no | — 
wOIao 


Ww 
Oo 
W 
Ww 


RL = 6672, 
CL =45pF, 
See Note 2 


io) 
o1 
WO }]N 
Ojo 


Ww 
wD 
WwW 


ane Ta 
cess am IK Bs 
pes 
a ee 
pnw 
pf | 
a 
ee 
ae 


NO 
W 


RL = 667 Q, 
Cy =SpF, 
See Note 2 


NO} NM | 
oO pa} ws |™ 
No 


ie) 
oo 
& 
NO 


tp_H = propagation delay time, low-to-high-level output 


tpy_ = propagation delay time, high-to-low-level output 


tp7H = output enable time to high level 
tpz_L= output enable time to low level 
tpHz = output disable time from high level 
tp, 7 = output disable time from low level 


tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 2: Load circuits and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition. 


schematics of inputs and outputs 


EQUIVALENT OF GAB INPUTS 


9k&2 NOM 





EQUIVALENT OF ALL OTHER INPUTS TYPICAL OF ALL OUTPUTS 


Vcc 


Vcc 
50 2 NOM 


OUTPUT 


A and B: Reg = 15 kQ NOM 
GBA, CAB and CBA: Reg = 10 k2 NOM 
SAB and SBA: Reg = 6k2 NOM 
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TTL TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
MSI SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


D2351, APRIL 1977 — REVISED JANUARY 1981 







‘'LS668... SYNCHRONOUS UP/DOWN DECADE COUNTERS 
‘LS669... SYNCHRONOUS UP/DOWN BINARY COUNTERS 


SERIES SN54LS’ .... JOR W PACKAGE 


SERIES SN74LS’.... JOR N PACKAGE 
Programmable Look-Ahead Up/Down (TOP VIEW) 


Binary/Decade Counters 





e Fully Synchronous Operation for Counting 
and Programming 


e Internal Look-Ahead for Fast Counting 
e Carry Output for n-Bit Cascading 
e Fully Independent Clock Circuit 


e Buffered Outputs 


TYPICAL MAXIMUM 
CLOCK FREQUENCY 


POWER 
COUNTING |COUNTING 
DISSIPATION 
UP DOWN 


35 MHz 100 mW 






TYPICAL 





TYPE 


"LS 668, ‘LS669 

















description 


These synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed counting 
applications. The "LS668 are decade counters and the ‘LS669 are 4-bit binary counters. Synchronous operation 
is provided by having all flip-flops clocked simultaneously so that the outputs change coincident with each other 
when so instructed by the count-enable inputs and internal gating. This mode of operation helps eliminate the output 
counting spikes that are normally associated with asynchronous (ripple-clock) counters. A buffered clock input 
triggers the four master-slave flip-flops on the rising (positive-going) edge of the clock waveform. 


These counters are fully programmable; that is, the outputs may each be preset to either level. The load input circuitry 
allows loading with the carry-enable output of cascaded counters. As loading is synchronous, setting up a low level at 
the load input disables the counter and causes the outputs to agree with the data inputs after the next clock pulse. 


The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Both count enable 
inputs (P and T) must be low to count. The direction of the count is determined by the level of the up/down input. 
When the input is high, the counter counts up; when low, it counts down. Input T is fed forward to enable the carry 
output. The carry output thus enabled will produce a low-level output pulse with a duration approximately equal to the 
high portion of the Qa output when counting up and approximately equal to the low portion of the Qa output when 
counting down. This low-level overflow carry pulse can be used to enable successive cascaded stages. Transitions at the 
enable P or T inputs are allowed regardless of the level of the clock input. All inputs are diode-clamped to minimize 
transmission-line effects, thereby simplifying system design. 


These counters feature a fully independent clock circuit. Changes at control inputs (enable P, enable T, load, up/down) 
that will modify the operating mode have no effect until clocking occurs. The function of the counter (whether 
enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup and hold times. 


The ‘LS668 and ‘LS669 are completely new designs. Compared to the original ‘_S168 and ‘LS169, they feature 
O-nanosecond minimum hold time, reduced input currents hy and lie: and all buffered outputs. 


Copyright © 1981 by Texas Instruments Incorporated 
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TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


functional block diagrams 
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TYPES SN54LS668, SN74LS668 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 





‘LS668 DECADE COUNTERS 
logic symbol 





CTRDIV10 
M1 (LOAD] 
M2 [COUNT] 







typical load, count, and inhibit sequences LOAD 





IIl}ustrated below is the following sequence: Be Ge) ACO 
ENT 
1. Load (preset) to BCD seven ENP 
2. Count up to eight, nine (maximum), zero, one, and two CLK 
3. Inhibit 


4. Count down to one, zero (minimum), nine, eight, and seven 





DATA | 
INPUTS 


D 
| 
RCO | 1 | | | | | 
TTF tl | 
| | 





17 | 8 9 0 1 2 2 2 1 0 9 8 7 
| |. __ count UP ——+|— innieir | [+ count DOWN ———————» 
Neen, mee 
LOAD 
181 
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TYPES SN54LS669, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 





‘LS669 BINARY COUNTERS 


logic symbol 


typical load, count, and inhibit sequences 


illustrated below is the following sequence: 


1. Load (preset) to binary thirteen 

2. Count up to fourteen, fifteen (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen 


DATA 
INPUTS 








13,, 14 15 0 1 2 2 2 1 fy 15 14 13 
Vena jomme/ 
LOAD 
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TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


REVISED JANUARY 1981 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT 


TYPICAL OF ALL OUTPUTS 


SS Sa Vcc 
120 2 NOM 


OUTPUT 


Load: Req =10k2 NOM 
Data: Req = 25 k§822 NOM 





Clock, Enable P, T, U/D: Reg = 20 k82 NOM 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


supply voltage Vee isee Note 1) «tS -a.4-G we aS BOS ee we ee A oe we 7V 
IOUT VOUaGe? 927 Giese, Ge oa? cy Bh - fer OS ee es ee ae a Ae ee “ee a i i es a a 7NV 
Operating free-air temperature range: SN54LS668,SN54LS669 .. . . . . 2... —55°C to 125°C 

SN74LS668,SN74LS669 ............. 2... O'€t070°C 
Storage temperaturerange . . . 2 1 1 1 ew —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 


recommended operating conditions 


SN54LS668 SN74LS 668 
SN54LS 669 SN74LS 669 
IN NOM MAX | MIN NOM MAX 


M 
Towievet output event, Iop SS 
0 


Data inputs A,B,C,D 2 20 
Enable P or T 


Setup time, ts (see Figure 1) 
LOAD 


Hold time at any input with respect to clock, th (see Figure 1) 


Operating free-air temperature, Ta 


TEXAS INSTRUMENTS 183 


INCORPORATED 
POST OFFICE BOX 225012 © DALLAS, TEXAS 75265 


184 


TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BiT UP/DOWN COUNTERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


| PARAMETER UNIT 


Vin High-level input voltage 









SNS54LS668 SN74LS668 
. §N54LS669 SN74LS669 
MIN TYP? MAX |MIN TYP? MAX 


ae aR ere, 





TEST CONDITIONST 














0 


Vii Low-level input voltage 
Vik Input clamp voltage Vec=MIN, t= -18mMA | 15 


Vcc = MIN, ViIH=2YV, 
Vip =2Y, 


Vit = Vit max 


2.7 3.4 










VoL Low-level output voltage 


A,B,C, 0, P, U/D 
0] 











Input current 







at Maximum 





7 
a] 02 04 | 
af aoa 
34 


input voltage 






High-level 


input current 





OAD 
Clock, T 
LOAD 
Siete - 
Clock, T 
input current 
___ [teas ae 
los Short-circuit output current § Vcc = MAX —20 —20 —100 
{cc Supply current Vcc = MAX, See Note 2 20 34 


TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 

Faun typical values are at Voc = 5 V, Ta = 25°C. 

Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 

NOTE 2: tcc is measured after applying a momentary 4.5 V, then ground, to the clock input with all other inputs grounded and the outputs 
open. 












0 
A,B,C, D, P, U/D 
,P, u/D 0 


A,B,C, D, P, U/D 


| 
Oo 
ab 








| 
8 


switching characteristics, Vcc =5V,TA=25°C 


FROM 
PARAMETER 4 i tO 
(INPUT) (OUTPUT) 


t on 
pba : 


co 
t A 
Bie ny 
: 
t Be en 
ae —_ 
UB —_ 


ae = Maximum clock frequency 
tpLti = Propagation delay time, Jow-to-high-level output. 
tpHL = Propagation delay time, high-to-low-level output. 

Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum count. As the 
logic level of the up/down input is changed, the ripple carry output will follow. If the count is minimum (0), the ripple carry output 
transition will be in phase. If the count is maximum (9 for 'LSG668 or 15 for ’LS669 ), the ripple carry output will be out of phase. 
















Ci = 15pF, 
Rp. =2kQ, 
See Figures 2 and 3 
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TYPES SN54LS668,SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 


PARAMETER MEASUREMENT INFORMATION 


He twiclock) ——~ 
_ twiclock) ——> 


CLOCK 





i Tsu —o! ——-= tsy —_») 
(active state) be th —~l {inactive state) 
| 


LOAD ! 






DATA INPUTS 
A, B, C, and D 


ENABLE P or 
ENABLE T 


U/D 
SaaS —-——O0Vv 


VOLTAGE WAVEFORMS 


NOTES: A. The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zou; © 50 22; 
try © 15 ns, te S6 ns, 
B. Vref = 1.3 Vv. 


FIGURE 1—PULSE WIDTHS, SETUP TIMES, HOLD TIMES 


ENABLE T 


D 
Oo 


a aoe ee eee | 
VOLTAGE WAVEFORMS 


NOTES: A. The input pulse is supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zour ~ 80 22; 

ty S 15s, ts <6 ns, 

B. tp_py and tppyy from enable T input to ripple carry Output assume that the counter is at the maximum count (Qa and Qp high 
for ‘LS668, all Q outputs high for ‘LS669), 

C. Vref = 1.3 V. 

D. Propagation delay time from up/down to ripple carry must be measured with the counter at either a minimum or a maximum 
count. As the logic level of the up/down input is changed, the ripple carry output will follow. if the count is minimum (0) the 
ripple carry output transition will be in phase. If the count is maximum (9 for ‘LS668, or 15 for ’LS669) the ripple carry 


output will be out of phase, 
FIGURE 2—PROPAGATION DELAY TIMES TO CARRY OUTPUT 
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TYPES SN54LS668, SN54LS669, SN74LS668, SN74LS669 
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS 





PARAMETER MEASUREMENT INFORMATION 






















le twiclock) ol 
| 
CLOCK 
| 
Fae es tPLH Leo tPHL 
| | (measure at ty+4) | | (measure at ty+79) | 
| | | | sspears 
OUTPUT l 
O | 
‘ | 
| 
, VOL 
| 
| bo——-»} — tPHL ——— tPLH 
l l | {measure at tn+4) | (measure at ty+2) 
l \ | 
OUTPUT | | Vv 
Qg | | ref 
| | | 
| pita gies (PHL j>—_+t—- 'PLH 
| ) (measure at ty+g) | (measure at t,44) 
| 
| | VOH 
OUTPUT | | es | 9 
Qc | re , ref 
| | , Sr ae eee Ves ee ey OE 
| 
Joe} — tri —s+— Pt 
| | (measure at th+10 (measure at ty+g) 
| | of tn+16) 
| (See Note B) VOH 
OUTPUT | 
Qp | Vref 
| | SE ee at ce 





aa tPHL Ly —_»4 — tPLH 
| (measure at th+10 
OF th+16) (See Note B) 


| 
| | ¢ V 


| 


me) 
OQ 
OS 
< 
e 
< 
oy 


UP-COUNT VOLTAGE WAVEFORMS 


NOTES: A. The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zout © 50 2, 


ty < 15 ns, tg < 6 ns, Vary PRR to measure fray. 


B. Outputs Qp and carry are tested at th+49 for the ‘LS668, and at t,446 for the ‘LS669, where t,, is the bit-time when all outputs 
are low, 


C. Vre¢ = 1.3 V, 


FIGURE 3—PROPAGATION DELAY TIMES FROM CLOCK 
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TTL TYPES SN54LS671, SN54LS672, SN74LS671, SN74LS672 
LS] 4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES 
WITH 3-STATE OUTPUTS 


D2638, JANUARY 1981 






e 4-Bit Universal Shift Registers/Latches SNS4LS671, SN54LS672 . . J PACKAGE 
SN74LS671, SN74LS672 ..J OR N PACKAGE 
e Multiplexed Outputs for Shift Register 
or Latched Data SR SER 1 20 Vcc 
3 : SCK 2 19 CASC. 
© Choice of Direct SR Clear (‘LS671) or Syn- ee aa 
chronous SR Clear (‘LS672) B 4 17 Op 
e 3-State Outputs Drive Bus Lines Directly Ns ? ie ac 
D 
e Expandable to Any Word Length SLSER 7 14 SO 
SCLR 8 13 S1 
RCK 9 12G_ 
GND 10 11 R/S 
description 


The ’LS671 and ‘LS672 each contain a 4-bit universal shift register (similar to the ‘LS194A) and a 4-bit storage register 
(similar to the ‘LS175) multiplexed to a 3-state output stage (similar to the ‘LS258). The user has the option of selec- 
ting the shift or storage register via the register/shift select input R/S. The ‘LS671 has a direct-overriding shift register 
clear while the ‘LS672 features a synchronous shift register clear. The shift register has four distinct modes of opera- 
tion, namely: 





Inhibit clock (do nothing) 

Shift right (in the direction Qa toward Qp) 
Shift left (in the direction Qp toward Qa) 
Parallel (broadside) load 


A cascade output for the shift register is provided so that full shift register functionality is provided even while the 
outputs are in the high-impedance mode. The cascade output presents Qa data in the shift-left mode, Op data in 
the shift-right mode. 


Both the shift register clock and the latch clock are triggered on the positive transition. The output control (G) activates 
Qa, thru Qp when low, it places Qa thru Qp into the high-impedance state when high. 


schematics of inputs and outputs 


EQUIVALENT OF A THRU D, EQUIVALENT OF TYPICAL OF Q, THRU Op TYPICAL OF CASCADE 


SL SER, AND SR SER INPUTS een OUTPUTS OUTPUT 


Cat Vcc 
100 2 NOM 


Vcc 


1202 NOM 


OUTPUT 
OUTPUT 
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TYPES SN54LS671, SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 





functional block diagram (positive logic) 


g £12) o Ne: 
— (11) 
ee (9) | >0 Ea y 
__. (8) 
SCLR 
(14) 
cry ee ag i 
(13) *LS672 ‘LS671 
aria ace ti eal 


sea 


~_ 
—_ 
— 






5) 
He 


(7) 


SL SER —ne 
wea 
mii 


Cee ee 


a <= 19) case 
co 
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TYPES SN54LS671, SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 





logic symbols 


*LS671 "LS672 





FUNCTION TABLE 


SERIAL PARALLEL PARALLEL 
INPUTS INPUTS OUTPUTS 


R/S |SCLR 


x KKK KK XK 
x xX TK KM KK RK KID 
x KX a KR KKK KK KIO 
x xX AM KK KK KX KG 


X 
X 
L 
L 
L 
H 
H 
H 
L 
H 


+> eee >> XP EX 
ee es 
xx xrmoKXxxx sx 
xxx xxrmouxXx.sx 


x X< o 


x< 
x< 
x 
x 
x 
x 
x< 
x< 


xerrmctrererwirrex<.x 
“A 
re 
” 
Ss) 


x 


Internal register contents 


When the output control G is high, the 3-state outputs are disabled to the high-impedance state; however, sequential operation 
of the shift register and the output at CASC are not affected. 





H = high level (steady state) 

L = low tevel (steady state) 

X = irrelevant (any input, including transitions) 

t = transition from low to high level 

a, b, c, d = the level of steady-state input at A, B, C, or D, respectively 

Qa0, 260, @co, do = the level of Qn, Og, Qe, or Qp, respectively, before the indicated steady-state input conditions were established 

Qan- QBn, Qcn = the level of Qa, Qz, or Q¢, respectively, before the most-recent transition of the clock 

Z = high-impedance state 

*The cascade output displays the D bit of the shift register in mode 1 (S1,S0 =L,H), the A bit in mode 2 ($1, SO = HL), and is inactive (H) in 
modes 0 and 3 (S1, SO = LL and HH). 
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TYPES SN54LS671, SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage Vice (see Note )):  aviccwdonchas Gude booed See Aaa ke oS wer ew Geom cies 7V 
WIPULVOlSGE? a5 Soe Fe aa end ie ec he ee ee eh ee a ee oe we eee ed ie ttity as elie b eg a hd ae 7V 
OU-StateOUIDULVOItAGe. “nied Aiea e 20 aa ee een ate a eke ie ea eae eae aed da Bas 5.5V 
Operating free-air temperature range: SN54LS671, SN54LS672 .. 0... ee ee ee —55°C to 125°C 

SN74LS671,SN74LS672 06. ee ees 0°C to 70°C 
Storage temperature range: <4 6. nas eos See eh SP A a Se We ear wis —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal. 


recommended operating conditions 






SNS4LS’ 
MIN NOM MAX 


Supply voltage, Vcc 4.5 5 5.5 


High-level output current, lov Cascade out 

Qa, Qg, Qc, 9p 
Low-level output current, lo_ Cascade out 

Qa, Og, Qc, Qp 


Width of SCK, RCK, or SCLR (‘LS671 only) input pulse, ty 


25 
30 
35 











SN74LS’ UNIT 
MIN NOM MAX 
4.75 a. 5.25 


N 
op) 
i, 


N 
NO 


| 
Ww 
oO 
-_ 
on as 
WO w& 
j=) O1o oS 
| 
aS 


NO 


o 


w 


W 
2) 





J 


0 


oO 
on 


1 


I NN SNR NN NE EPI a iE ee TT 
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TYPES SN54LS671, SN54LS672, SN74LS671, SN74LS672 
4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS’ SN74LS’ 
PARAMETER TEST CONDITIONSt ; UNIT 
MIN TYP* MAX {MIN TYP* MAX 


VIL Low-level input voltage a ee ee 0.7 V 

VIK Input clamp voltage 
Qa —-QD}Vcc=MIN, IOH=—1mMA 2.4 
Qn — Op | Vin =2V, 
Qa - Ap 0.25 0.4 
Qn ~ Op | Vcc = MIN, 














—1.5 













[e¥) 
= 


Ww . 
N 
BS 







2.4 3.1 

2.7 3.2 
0.25 0.4 
0.35 0.5 
0.25 0.4 
0.35 0.5 


VoOH High-level output voltage 
Vit = Vip max 











VoL _ Low-level output voltage 


=) 


CASC lol =4mA 0.25 
CASC lol =8mA 


Off-state output current, Vcc = MAX, Vo =2.7V, 
lOZH |. Qa-Qp 
high-level voltage applied VIH=2V, Vit = Vit max 


Off-state output current, Vcc = MAX, Vo =04V, 


Qa-a 
O2L low-level voltage applied Oli =2V, Vi = VyE max 


Input current at maximum 
ty : Vcc =MAX, Vy=7V 
input voltage 


NH High-level input current Vcc =MAX, Vy=2.7V 


Low-level input t LA, B,C, D| v MAX, V,=0.4V = 
IL ow-ievel tnput Curren All others | CC ' , =v. 
All others p 
Short-circuit output BILLA SSO ye ema. weeoy tile nea ii eine 
ort-circuit output curren = ' oa 
os ; CASC ail 2 —20 —100 | —20 —100 


All outputs low 35 35 70 
3 
7 


| 
N 
ros) 
= 
> 


> 


| 
nN 
} oO 


= 
> 


N 
os) 
. 
o N 
| | I 
e 
> 


nN 
o) 
NJ 
oO 


| 
4 =) 
O}o N 














All outputs high 0 30 65 
Qa thru Qp, at Hi-Z 37-70 


tT For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
¥ All typical values are at Voc = 5 V, Ta = 25°C. 


e)) 
o 


lec Supply current All outputs mA 





3 


~~ 
: 


open 





3 Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second, 


NOTES: 2. Ice, is tested after two 0-V to 4.5-V to 0-V pulses have been applied to SCK and RCK while SO is at 4.5 V and all other inputs are 
grounded. 
3. !CCH is tested after two 4.5-V to O-V to 4.5-V pulses have been applied to SCK and RCK while all other inputs are at 4.5 V. 
4. lccz is tested after two 0-V to 4.5-V to 0-V pulses have been applied to SCK and RCK while SO and G are at 4.5 V and all other 
inputs are grounded. 


Le OE ee a a I TE RED TE TI TST IP SBT TE I I A EY A aE I AI GI 
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TYPES SN54LS671, SN54LS672, SN74LS671, SN74LS672 


-4-BIT UNIVERSAL SHIFT REGISTERS/LATCHES WITH 3-STATE OUTPUTS 





switching characteristics, Vcc = 5 V, Ta = 25°C, see note 5 
















FROM TO TEST CONDITIONS 'LS671 'LS672 
PARAMETER | —— UNIT 
(INPUT) | (OUTPUT) | = MODE | LOAD MIN TYP MAX |MIN TYP MAX 


42 
t 
so, $1 CASCADE 







SHIFT LEFT 
OR RIGHT 


14 25 


11 20 12 20 















11 20 12 20 
SOK es 
ace — 


ee 
a oe] ee aos Rall 


15 25 15 25 





SHIFT LEFT 
OR RIGHT 
SR LOAD 
SR CLEAR 












Ee oo 






3-STATE 
a 
FSTATE [RL = 687 


NOTE 5: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 


tpLH = Propagation delay time, low-to-high-level output 
tpH_L = Propagation delay time, high-to-low-level output 
tpzH = Output enable time to high level 

tpz_ = Output enable time to low level 

tpHz = Output disable time from high level 

tpLZ = Output disable time from low level 





TYPICAL APPLICATION DATA 


The ‘LS671 or ‘LSG72 can easily be expanded utilizing the cascade output and the SL SER and SR SER inputs. A 
typical expansion is shown below. 






SERIAL OUTPUT 
(RIGHT SHIFT) 


SERIAL OUTPUT 
(LEFT SHIFT) 













'LS671 CASC 
or 
SR 'LS672 SL 


‘LS671  CASC 
or 
SR ‘LS672 SL 


‘LS671 CASC 
or 
SR 'LS672 SL 

















SERIAL RIGHT 
INPUT, SR SER 


SERIAL LEFT 
INPUT, SL SER 





FIGURE 1 — 'LS671, 'LS672 EXPANDED TO 12 BITS, (3 PACKAGES) 


Any desired word length may be obtained using the scheme shown. Corresponding control pins of all the packages are 
tied in common, i.e., all SO pins are connected together, all S1 pins are connected together, etc. 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @® DALLAS, TEXAS 75265 


730 [me 


181 


TTL TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 


02421, JUNE 1978 


MSI 


‘LS673 


16-Bit Serial-In, Serial-Out Shift 
Register with 16-Bit Parallel-Out 
Storage Register 


_@ Performs Serial-to-Parallel 
Conversion 
"LS674 
e 16-Bit Parallel-In, Serial-Out 
Shift Register 
e Performs Parallel-to-Serial 
Conversion 
description 


SN54LS673, SN74LS673 


The ‘LS673 is a 16-bit shift register and a 16-bit 
storage register in a single 24-pin package. A three- 
state input/output (SER/Q15) port to the shift regis- 
ter allows serial entry and/or reading of data. The 
storage register ts connected in a parallel data loop 
with the shift register and may be asynchronously 
cleared by taking the store-clear input low. The stor- 
age register may be parallel loaded with shift-register 
data to provide shift-register status via the parallel 
outputs. The shift register can be parallel loaded 
with the storage-register data upon command. 


A high logic level at the chip-select (CS) input 
disables both the shift-register clock and the storage- 
register clock and places SER/Q15 in the high- 
impedance state. The store-clear function is not 
disabled by the chip select. 





SNS4LS673... J OR W PACKAGE 
SN74LS673...JOR N PACKAGE 






(TOP VIEW) 
cs[i] 24] Voc 
SH CLK {2 23} Y15 
R/W]3| 22] Y14 
STRCLR (4, 21} ¥13 
MODE/STRCLK {5 | 20] ¥12 
SER/Q15 [6 | 19] ¥11 


YO 118] Y10 
Y1{ 8] 17] Y9 
Y2] 9) 16] Y8 
¥3 [19] 15) ¥7 
Y4[11) 14] Y6 


GND }12| 13] Y5 


SN54LS674...J OR W PACKAGE 
SN74LS674...JOR N PACKAGE 
(TOP VIEW) 





NC — No internal connection 


Caution must be exercised to prevent false clocking of either the shift register or the storage register via the chip-select 
input. The shift clock should be low during the low-to-high transition of chip select and the store clock should be low 


during the high-to-low transition of chip select. 


SN54LS674, SN74LS674 


The ‘LS674 is a 16-bit parallel-in, serial-out shift register. A three-state input/output (SER/Q15) port provides access 
for entering serial data or reading the shift-register word in a recirculating loop. 


The device has four basic modes of operation: 


1) Hold (do nothing) 

2) Write (serially via input/output) 
3) Read (serially) 

4) Load (parallel via data inputs) 


Low-to-high-level changes at the chip select input should be made only when the clock input is low to prevent false 


clocking. 





Copyright © 1978 by Texas Instruments Incorporated 
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 





"LS673 
FUNCTION TABLE 


INPUTS : SHIFT REGISTER FUNCTIONS 
WRITE INTO | PARALLEL | °© FUNCTIONS 
SERIAL OUTPUT 
NO 
x 





logic symbols 


‘LS674 FUNCTION TABLE ‘LS673 ‘LS674 







MODE 


R/W 





Do nothing 
Shift and write (serial load) R/W 


Shift and read 
re 1) Fa 


SER/Q15 cs 
cLK 






Parallel load PO 
eeeiR Pt 340 
P2 ee eee 
H = high level (steady state) P3 jae 
L = low level (steady state) P4 aro | 
t = transition from low to high level . —_-——} 
1 = transition from high to low level P7 tl 
X = irrelevant (any input including transitions} P8 | 
Z = high impedance, input mode Bis —_—_—— 
Q14n = content of 14th bit of the shift register before P11 Poe. ead 
the most recent | transition of the clock, P12 ea thew a 
Q15 = present content of 15th bit of the shift register es fe ———_ 
Y15n = content of the 15th bit of the storage register yn P15 EXD ESTA 

before the most recent } transition of the clock. Y12 

P15 = level of input P15 i 

v14 

¥15 

functional block diagrams 
SN54LS673, SN74LS673 SN54LS674, SN74LS674 
SER/Q15 
"LS674 PO-P15 






ce wu (7-11,13-23) 













MODE 
{7-14, 13-23) 
DO-D15 = Y0-Y15 
16 = -YO-Y15 
ts 
SH CLK 
16-BIT 
SER IN asp a> STORAGE CLK 


REGISTER 
SER IN O15 b& o 


16-BIT SHIFT REGISTER i > 
16-BIT SHIFT REGISTER 


RW 


MODE/STRCLK 


STRCLR 


*When PE is low, data is synchronously parallel! loaded into the shift registers from the 16 P inputs and no shifting takes place. 


SER/Q15 





SER/O15 
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 





schematics of inputs and outputs 


EQUIVALENT OF SER/Q15 EQUIVALENT OF SER/Q15 OUTPUT TYPICAL OF YO THRU Y15 
AND PARALLEL INPUTS OTHER INPUTS 


OUTPUTS (’LS673 ONLY) 


Yee 420 QNO Yee 
Vcc olan M 


20 k2 NOM 


SER/Q15: Reg = 20k2 NOM 
PARALLEL INPUTS: 
Req = 30k2 NOM 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 





Supply voltage, Vcc (see Note 1) 6. ce te ee ee ee eee ee eee eens 7V 
Inputvoltages “SER/OIS) 24%. o-ve weed he aad ew ee ead ee ee ere eae 5.5V 
PMPOtNOrS:. sie af eece hpae ee Soe ae rater iS Secor. se Weta a: cee, Gar oor Asi eda i we Geese aire war a eetc eas 7V 

Off-state Output voltage: n.d sare -hngek kok BS VA eS er ee De ewe he EOS oon hrs Ba we ee ke 5.5V 
Operating free-air temperature range: SN54LS673, SN54LS674 ggg kk —55°C to 125°C 
SN74LS673, SN74LS674) wk ee 0°C to 70°C 

Storage temperature range 1... ee ee et ee ee bs, GtratAt i Ge the Nn di a Pace tk Seis —65°C to 150°C 


NOTE 1. Voltage values are with respect to network ground terminal. 


recommended operating conditions 


SN54LS’ 
M NOM MAX | MIN NOM MAX 


Supply voltage, Voc p45 0 5551475 5 5.25 
genoa [| —SSC— PCC“ 
: ru 


5 5.5 
—1 
SER/Q15 
Clock frequency, felock 0 20 MHz 
125 














IN 
4.5 
Low-level output current, lot YO thru Y15 eae 7 
ru 
0 
Width of clock input pulse, tw (clock) 
Width of clear input pulse, tw (clear) | 
SER/Q15 20 
PO thru P15 20 
35 
35 
65 


Mode 







Setup time, tsy 


wo NO 
ol 


R/W, CS 
SER/Q15 


Hold time, th PothuPi5 | oO | 
Operating free-air temperature, TA | 55 1285 | 


0 
— 0 
0 
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TYPES SN54LS673, SN54LS674, SN74LS673, SN74LS674 
16-BIT SHIFT REGISTERS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS’ 
PARAMETER TEST CONDITIONSt 
MIN TYP? MAX 


Vit _ Low-level input voltage 


Vik _—s Input clamp voltage Vcc = MIN, lb=—-18MA 
SER/Q15 Vcc =MIN, VIH=2V, 2.4 3.2 
VOH High-level output voltage 
YO thru Y159 | Vip = Vipmax, Ioy=MAX | 2.5 3.4 


| =12mA 0.25 0.4 
eee 


lot = 24mA 
YO thru Y159 | Vip. = Vmax a 











SN74LS’ 
MIN TYP MAX 






i=) 
“SN 


c 
3 3 |3| & = = < <le<el<ic}] 2 
a falays;a]s |e] < | a 


2.4 3.1 

2.7 3.4 
0.25 0.4 
0.35 0.5 
0.25 0.4 
0.35 0.5 










V Low-level output voltage 
OL ? : lol =4mA 0.25 


loL =8mA 


Off-state output current, Vcc = MAX, Vip =2V, 
lOZH .. SER/Q15 
high-level voltage applied Vit =Vitmax, Vo=2.7V 


Off-state output current, Vec = MAX, VIH=2V, 
lozZzL SER/Q15 
low-level voltage applied Vit=Vigmax, Vo=0.4V 


Input current at maximum SER/Q15 V,;=5.5V 
I ; Vcc = MAX 
SER/Q15 
| High-level input nt : Vcc = MAX, Vp=2.7V 
ee Nauka = 7 


Ne Low-level input current Vcc = MAX, Vi, =0.4V 


SER/Q15 —30 
los Short-circuit output current PSE®/O18__] og = Max 


| S | t V = MAX 
u ts673_ | 
CC pply curren "| S674 CC 25 


TFor conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions. 

+ AII typical values are at Vac =5 V, Ta = 25°C. 

$ Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
{’LS673 only. 


© 
BSS 











S 
> 


> 


un 
WwW No : 
=) jo) 


30 
—2 


oO 


| 

| 

—_ 
oe) w nN 
=) =) os) 


—100 


© 
( 


52 
25 





hb 
Oo 


ph 
oO 


switching characteristics, Vcc = 5 V, Ta = 25°C, see note 2 


‘LS673 *LS674 
PARAMETER oe TO FRom | 10 TEST CONDITIONS MIN TYP UNIT 


SH CLK SER/Q15 SER/O15 | RL=6679%,C_=45pF | 20 28 | 


ed 2 
2 
3 
3 
2 












t 
sHCLK | SER/Q15 


MAX 
40 
45 
a nage ees ica ad aa] 
45 
45 
40 
40 


8 

5 

8 

_ 1 
=a aa 
CS, R/W SER/Q15 CS, R/W SER/Q15 Rv = 667 2, Ci = 45 pF 

=e = 
[——pL2 CS, R/W SER/Q15 cs, R/W SER/Q15 R, =667 2, C, =5 pF 35 


: For load circuit and voltage waveforms see page 3-11 of “The TTL Data Book for Design Engineers”, second edition. 
maximum clock frequency 





z 
12) 
4 
m 
N 


tpLH = Propagation delay time, low-to-high-level output 
tpHL = Propagation delay time, high-to-low-level output 
tpzH = Output enable time to high level 

tpz, = Output enable time to Sow level 

tpyz = Output disable time from low level 

tp_z = Output disable time from high level 
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TTL TYPES SN54LS681, SN74LS681 
LSI 4-BIT PARALLEL BINARY ACCUMULATORS 


D2422, JANUARY 1981 





SN54LS681 ... J PACKAGE 
SN74LS681 ... JOR N PACKAGE 
(TOP VIEW) 


e Full 4-Bit Binary Accumulator in a “CG 


Single 20-Pin Package RI/LO 


e Contains Two Synchronous Registers: 
Word A 
Word B Shift/Accumulator 


e 16 Arithmetic Operations Including 
B Minus A and A Minus B 


e 16 Logic-Mode Operations 
e Expandable to Handle N-Bit Words 


ASO 


AS1 


AS2 


MODE 


with Full Carry Look-Ahead 1/00 

e Bus Driving I/O Ports ee 
1/02 

1/03 





description 


These low-power Schottky IC’s integrate a high-speed arithmetic logic unit (ALU) complete with word A and word B 
registers on a single chip. The ALU performs 16 arithmetic and 16 logic functions (see Tables 1 and 2). Full carry 
look-ahead is provided for fast carry of four-bit words. The carry input (C,) and propagate and generate outputs (P and 
G) are provided for direct use with SN54S182/SN74S182 carry look-ahead generators for optimum performance with 
longer words. 


The A and B registers are controlled by three inputs (RSO, RS1, and RS2). These pins define eight distinct register 
modes (see Table 3). The A register is a simple storage register while the B register is a combination storage/shift/ 
accumulator register. The contents of the A and B registers provide the A and B words for the ALU. 


Four 1/O ports (1/0 0 thru I/O 3) are provided for parallel loading of word A and/or word B into their respective 
registers. These same ports also serve as bus driving outputs for the ALU/accumulator results (Fj). Two additional I/O 
ports (RI/LO and LI/RO) are provided to allow expansion of the accumulator for words greater than four bits in 
length. 


The A or B register can be parallel loaded from the four I/O ports. The B register can also be parallel loaded from the 
ALU as an accumulator register and in addition, the B register can be serially loaded from either the RI/LO or the 
LI/RO ports. 


The SN54LS681 is characterized for operation over the full military temperature range from —55°C to 125°C. The 
SN74LS681 is characterized for operation from O°C to 70°C. 





PRODUCT PREVIEW Copyright © 1981 by Texas Instruments Incorporated 
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TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 





functional block diagram 


1/03 
1/0 2 
1/0 1 
/0 0 


LI/RO 


RI/LO 


(11) 
(12) 
(13) 
(14) 


(5) 


(19) 


CLOCK Cat4 








ARITHMETIC 
LOGIC UNIT 
(ALU) 






B SHIFT 
REGISTER 


REGISTER 3-STATE 
CONTROL CONTROL 


(2) (3) (4) 


RS2 RS1 RSO AS2 AS1 ASO MODE C,, 


schematics of inputs and outputs 


e 
Ol 


(9) 


a 
Tl 


(16) [(17) 1(18) |(15) [(6) 


EQUIVALENT OF CLOCK INPUT EQUIVALENT OF TYPICAL OF LI/RO TYPICAL OF I/O 
OTHER INPUTS AND RI/LO OUTPUTS AND ALL OTHER OUTPUTS 


Vcc: 


Vcc 


Cy: Reg=2.5 k2 NOM 
1/0, LI/RO: Reg=10 k2 NOM 
All Others: Reg=18 k2 NOM 


1/O: 
All Others: 
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TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 





FUNCTION TABLES 


TABLE 1 — ARITHMETIC FUNCTIONS TABLE 2 — LOGIC FUNCTIONS 
Mode Control (M) = Low Mode Control (M) = High 


ALU ACTIVE-HIGH DATA 

SELECTION |. C,=H Cy=L 

AS2 AS1 ASO (with carry) (no carry) 
L L L : 7 7 = i 


Fj =A; © Bj PLUS 1 


Fj = Aj @ Bj PLUS 1 









ALU ACTIVE-HIGH DATA 


SELECTION C,=H Ch=b 
AS2 AS1 ASO (with carry) (no carry) 

















Fp=L 
F=BMINUSA 
F=AMINUSB 


Fi=H 
F=B MINUS A MINUS 1 
F =A MINUS B MINUS 1 


























F = A PLUS B PLUS 1] F=APLUSB Fj=L 
F=BPLUS1 Fj = B; Fj = AjBj PLUS 1 
F=BPLUS 1 Fj = Bj Fj) = Aj + Bj PLUS 1 
F =A PLUS 1 Fj = Aj Fj = AjBj PLUS 1 
F=APLUS 1 Fj = Aj Fj = Aj + Bj PLUS 1 





TABLE 3 — REGISTER FUNCTIONS 
INPUTS BEFORE L TOH CLOCK TRANSITION INTERNAL OUTPUTS AFTER L TO H CLOCK TRANSITION 


REGISTER 
FUNCTION DATA INPUTS A REGISTER B SHIFT REGISTER 
SELECTION 


ALU 

RS2 RS1 RSO{LI/RO 1/03 1/02 1/01 1/00 RI/LO] QA3 QA2 QA1 QAO |LI/RO QB3 OB2 O81 OBO RI/LO|F3 F2 F1 FO 

accum | LoL tf] 2  F3  F2 FI FO  Z |QA3q QA2%q AA1g QA0IQ]| Z  F3n F2_ Fin FO, 2 

LOAD B Z b3. b2~ ~~ b1_——sibO Z |QA3g9 QA2qg AAig QANg | 2 b3. _b2_~—s bp bO Z 
F 


Let 3 F2 F1 FO 
L ey ee 2 
L oH F1 FO QBO ]QA3g QA2q QAig QA0g | Ii i QB3, QB2, QB1, OB1,}F3 F2 F1 FO 
L oH QB0 |QA3g QA2qg AA1g QA0g | ii Q81, QB1,}/F3 F2 F1 FO 
H oL 3 F2 F1 FO 
L F2 F1 FO 
H 


ee | | | 


H QA39 QA2g QAtg OQA0g|QB1, QB3, O81, OBO, 3 
: 





L 
H 
H 
H 


Z2  F3  F2 F1 FO  2Z {|QA3g QA2g9 QA1g QA0g| 2 QB3g QB29 OBig QBOg 2 {F3q F29 Fig FO 
Zz a3 a2 al ad Zz a3 a2 al a0 Zz QB3q QB2g OBig ABOg Zz Zz Zz Zz Zz 


H = high level (steady state) 

L = low level (steady state) 

Z = high impedance (output off} 

aQ...a3,b0...63= the level of steady - state condition at I/O 0 thru I/O 3, respectively and intended as A or B input data 

FO... F3=internal ALU results 

QA0, shese QB0,, FO, wits F3y = the level of QAO thru QB3 and FO thru F3, respectively , before the indicated steady-state input conditions were 
established 

QA0,. . .QB3, = the level of QAO thru OB3 before the most recent f¢ transition of the clock 

ri, li = the level of steady-state canditions at RI/LO or LI/RO, respectively 


RS cg A PE I ID I LE 


TEXAS INSTRUMENTS 199 


INCORPORATED 
POST OFFICE BOX 225012 @® DALLAS, TEXAS 75265 


TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 





logic symbol 











(18) 
bs 17) (9) 

AS1 - [F(P,Q)>15) cP = P 
as2 118) [F(P,Q)>16])cG F G 
(15) (8) 

M [16] CO Cnt4 

(6) 
Ch 
0 
RS1 
(2) 
RS2 
(1) 
CLK aa 
a 22 4-/24-$[abcd logical] 
> 23<4-/25-[abc,arithmetic] 
REG4 
30,27,28D P(1] 
Cee eee 
Pla: ee 
Piel 
(19) SRG4 (13) 
RI 24/25)28D 2127 1/01 
/LO (24/25) O11] ra ie 
V 22/23 231 
30(20/21)28D ver 
31(20/21)28D [b] } Q[2] (3121.27 V4 1/02 
-32(20/21)28D 232 
23,28D 
io La. __ a) 
LV/RO V 25 [4] 21,27 7-4 /03 


233 


V 24 


22,28D 
33(20/21)28D 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply. voltage, Voc (see Note 1): state Ak ws ee Oke acele al Uae aoe aha ge a ane ee ow were Saree A 7V 
WUE VOIR 5m tet sv hd oa. ac dene es do eee ee ene a AE be Magueteraane ened ale whee wb adie la alae Bie nile aoa 7V 
Operating free-air temperature range: SN54LS681 .. 1... ee ee ee —55°C to 125°C 

. SNZFESGRY au. Ghrcuieddiagaccwanaadane weet A 0°C to 70°C 
storage temperature range: sds: aw ae ede bead SA ae a we Be GS Al re ae wd were AQrere Gee —65°C to 150°C 


NOTE 1: Voltage values are with respect to the network ground terminal, 
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TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 





recommended operating conditions 


SN54LS681 SN74LS681 UNIT 
[MIN NOM MAX] MIN NOM MAX 


Supply voltage, Voc 145 5 55/475 5 5.25] V 
LI/RO, 1/0, RU/LO po = 2.6] mA 
High-level output current, IQy ——— 
cana (ES EERE 2 
Gnsa, LIRO, ATILO ee) 
- 















Low-level output current, loc 


ee 
| 
Se eer] 
Lae 

: 
fHodtney OCCC“‘“‘CSSUTTOCSC~—<‘i SCS 


Operating free-air temperature, TA —55 125 0 70 


PARAMETER TEST CONDITIONST 


ViH_ High-level input voltage [a anaes et een 
: re) 


Low-level 3 0.7 

Wiig np clamp vokage | Veg-MIN =e] 

wa. ee ANWO | Voc=MIN, VyH=2 VV, ViL=Vit max, 24 3.1 | 24 3.2 
7 


3.2 
output voltage |P,G, Ca+4 IOH=MAX 2.5 3.4 2; 3.4 


LI/RO, RI/LO, Cy+4 


wn 











sl] 2 fe 





SN54LS681 SN74LS681 
MIN TYP+ MAX {MIN TYP+ MAX 


















Low-level Vcc=MAX, ViH=2 V, 






VOL 


output voltage Vin=ViL max 














Off-state output 
lozH current, high-level] 1/0, LI/RO, RI/LO 






Vcec=MAX, ViH=2V, ViL=ViL_ max, 
Vo=2.7 V 


1/0, L!1/RO Vcc=MAX, ViH=2V, ViIL=ViL max, 


UNIT 
—800 
LA 
RI/LO Vo070.4 V —400 









voltage applied 














Off-state output 
1oZL current, low-level 





voltage applied 





Input current 








at maximim 


input voltage All others 
ania [Co 


input current 







All 1/0 
: Veo"MAX pit 
co MAX nae 
ei reer [S) 
AIL70 Voo=MAX, Vj=2.7 V ee) 
Low-level 1/0, LI/RO FP 0.8 
Ne ; Vec=MAX, V)=0.4 V 
1/0 


All others 
20 


I/RO. RILO, Vec=MAX . 
LURO, RV cc = --100] —20 ~100| ™ 
C; G, Cn+4 







Short-circuit 
los 


output current § 
Vcc=MAX, RSO at 4.5 V, 
All other 1/O atO V 


tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operations. 
+All typical values are at VCC = 5 V, TA = 25°C. 
SNot more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


lec Supply current 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





201 


202 


TYPES SN54LS681, SN74LS681 
4-BIT PARALLEL BINARY ACCUMULATORS 





switching characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER [nom | ibe 
(INPUT) ' (OUTPUT) 














TEST CONDITIONS MIN TYP MAX] UNIT 


TPHL 
tPLH 
TPHL 
tPLH 


tTPHL 
tPLH 


CLOCKt 






tPLH 
tPHL 
tPLH 
‘PHL 
tPLH 
tPHL 
| PL 
(PHL 
tPLH 
tPHL 


RL=2k9, C= 15pF 
| tL 
tPHL 
tPLH 
tPHL 


eid Pee 


tPHL 





Ri =2kQ, 





CL = 15 pF 


ASO-AS2 






RL =66792, CL=45pF 












R,_ =6672, Ci =45pF 


t ena ei! 
PZH CL = 45 pF 
tPZL ces ey 


“ aaa a ier ee 
oe Se hd 


: a es 
ee LI/RO RL =2ka H- 
zs 
e ee 
= fester -—— —] os | 
RI/LO Ry =2k2 a ae 
ie ee se 


NOTE 2: For toad circuit and voltage waveforms see page 3-11 of “The TTL Data Book for Design Engineers”, second edition. 


t 






tpLH = Propagation delay time, low-to-high-level input tpZ2H = Output enable time to high tevel 
tpH_ = Propagation delay time, high-to-low-level input tpLz = Output disable time from low level 
tpz2L_ = Output enable time to low level tpHZ2 = Output disable time from high level 
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TTL 
MS! 






e Compares Two 8-Bit Words 


e Choice of Totem-Pole or Open-Collector 
Outputs 


e Hysteresis at P and QO Inputs 


e ‘LS682 and ‘LS683 have 20-kQ Pullup 
Resistors on the OQ Inputs 


e ‘LS686 and ‘LS687...New JT and NT 
24-Pin, 300-Mil Packages 


[106 F=OlP=oessace [conmeunarion| rucur | 

ENABLE |CONFIGURATION| PULLUP 
rcseea| ver [ves | no | towempole | yes 
Fcséea| ves | ves | no | opencollestor | vos 
Fcs684] ves | ves | no | totenvpole | ro 
F7Ls686| ves | ves [no | onen-colestor | no 
rxs6e6| ves [ves | ves | totempole | no 
F'cs688| ves | no | ves | totempote | no 
F'cs68a| ves [no | ves | opencollestor | no 


description 











These magnitude comparators perform comparisons 
of two eight-bit binary or BCD words. All types 
provide P = O outputs and the ‘LS682 thru ‘LS687 
provide P > Q outputs as well. The ‘LS682, ‘LS684, 
‘LS686, and ‘LS688 have totem-pole outputs, while 
the ‘LS683, ‘LS685, ‘LS687, and ‘LS689 have open- 
collector outputs. The ‘LS682 and ‘LS683 feature 
20-k{2 pullup termination resistors on the Q inputs 


for analog or switch data. 


FUNCTION TABLE 


INPUTS OUTPUTS 


DATA ENABLES 
| Pa | GGT | 


,G1 
= L 

L 

L 

H 







H = high level, L = low level, X = irrelevant 
NOTES: 1. The last line of function table applies only to those 
devices having enable inputs, i.e., 'LS686 thru ‘LS689. 
2. The P < G function can be generated by applying the 


P = © and P > O outputs to a‘2-input NAND gate. 


TYPES SN54LS682 THRU SN54LS689, 
SN74LS682 THRU SN74LS689 
8-BIT MAGNITUDE COMPARATORS 


D2617, JANUARY 1981 


SN54LS682 THRU SN54LS685 ... J PACKAGE 
SN74LS682 THRU SN74LS685 ... J OR N PACKAGE 
(TOP VIEW) 





SN54LS686, SN54LS687. .. JT PACKAGE 


SN74LS686, SN74LS687... JT OR NT PACKAGE 
(TOP VIEW) 


Q 
a 





NC = no connection 


SN54LS688, SN54LS689... J PACKAGE 
SN74LS688, SN74LS689 ...J OR N PACKAGE 
(TOP VIEW) 
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TYPES SN54LS682 THRU SN54LS689, 
SN74LS682 THRU SN74LS689 
8-BIT MAGNITUDE COMPARATORS 





logic symbols 


‘LS682, ‘LS684 ‘LS683, ‘LS685 ‘LS686 


(19) P=-0 


— 
P=Q 


~~ 


>a 


P>Q 





‘LS687 ‘LS688 ‘LS689 








TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


181 


TYPES SN54LS682 THRU SN54LS685, 
SN74LS682 THRU SN74LS685 
8-BIT MAGNITUDE COMPARATORS 


‘LS682 thru ‘LS685 functional block diagram (positive logic) 


p7!Z) 0 
07!18lp.0 
pg (tlic 
a6l18)p. 
ps 13h. 
05(14)p0 
pall irc 
aall2hpn 
03 Bln 
03) 


ull 
LI 
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TYPES SN54LS686, SN54LS687, 
SN74LS686, SN74LS687 
8-BIT MAGNITUDE COMPARATORS 





‘LS686, ‘LS687 functional block diagram (positive logic) 








p7 (20) 
07 (2p ee ee) 
pg Zo i 
el i 
(15) 
P06 Sa2B ) do 
pe | 
oa! msc SE Os 5h Cea | ED o 
ne {II 

ee 





(6) CCE 
Q1—1pD0 
TT Il 
(4) SURE eee eee 
or PTT 


a1 No 


G2'23 0 
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TYPES SN54LS688, SN54LS689, 
SN74LS688, SN74LS689 
8-BIT MAGNITUDE COMPARATORS 





’LS688, ‘LS689 functional block diagram (positive logic) 


P7 (17) TO 


Q7 is) pee 
PG (15) | pee 

i O 
06 (16) pee ) > | 

(13) 

P5 [pee 

3 
Q5 (14) pee } 
PA (11) To 


O04 (12) To 





(19) aa 
P3 (8) lpee BR: P=Q 
(9) } x 
Q3 lpee 
P2 (6) lipee 
) 
o2—7) lipee 
P1 (4) T >O 
= ; A 


(2) 
PO io 
Q0 (3) To ) 


a| 


, (1) bee 
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TYPES SN54LS682 THRU SN54LS689, 
SN74LS682 THRU SN74LS689 
8-BIT MAGNITUDE COMPARATORS 





schematics of inputs and outputs 


EQUIVALENT OF EACH O INPUT] EQUIVALENT OF ALL OTHER TYPICAL OF OUTPUTS OF TYPICAL OF OUTPUTS OF 
OF ‘LS682, LS683 ONLY ‘LS682, ‘LS684, ‘LS686, ‘LS688] 'LS683, ‘LS685, ’LS687, ‘LS689 


12 kf. NOM 12k92 NOM 100 2. NOM 


OUTPUT 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltageé-(see: Note. 1)" 46-34 ars hoo wah oS Oe eee OS CAS eee eee 7V 
lnput-voltage> O inputs:of“LS6S2:and’LS683: sc eke ead wail we Use wt GA ww eww RS ES 5.5 V 
PALOUNCTWNDUTS: 350 sce Fe eden ee eRe Fe ee Ene Saye ete ord ae ae 7V 

Off-state output voltage: ‘LS683, ‘LS685, ‘LS687, ‘LS689 6 gk ee ee es 5.5 V 
Operating free-air temperature range: SN54LS682 thruSN54LS689  .... we ee ee ee —55°C to 125°C 
SN74LS682 thru SN74LS689) wk ww es 0°C to 70°C 

Storage temperature range” 2.2484 456 wha hawk bw ee ae re ed ee ew We Sie ee ee —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS682, SN54LS684, SN54LS686, SN54LS688, 
SN74LS682, SN74LS684, SN/4LS686, SN74LS688 
8-BIT MAGNITUDE COMPARATORS WITH TOTEM-POLE OUTPUTS 





‘LS682, ‘LS684, 'LS686, ‘LS688 


SN54LS’ 


recommended operating conditions 


PARAMETER 


Supply voltage, Vcc 
High-level output current, !OH 
Low-level output current, IOL. 


Operating free-air temperature, Ta 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER | 


VIH High-level input voltage 
VIL Low-level input voltage 
V7T+—VT- Hysteresis Vcc = MIN 


VIK input clamp voltage Vcc = MIN, 1) = -18mA 
OH 


: Vcc = MIN, ViH=2V, 
V High-level output voltage 
Vit=Vitmax, Ion =—400 uA 


Vec= MIN, lol =12mA 0.25 
ViH=2V, 
Vit. = Vitmax 


Q inputs, ‘LS682| Vcc = MAX, Vj, =5.5V 
input voltage All other inputs | Vcc = MAX, Vj=7V 
MH High-level input current Vcc = MAX, Vp~=2.7V 


ik Low-level Voec = MAX, V,;=0.4V 
input current|All other inputs | 


Fall typical values are at Voc = 5 V, Ta = 25 C. 
q Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 


NOTE 2: I¢c¢ is measured with any G inputs grounded, all other inputs at 4.5 V, and all outputs open. 


SN74LS’ 


UNIT 
MIN NOM MAX 


4.75 5 5,25 
—400 














24 
70 


N}—-1o 
ON };oO 


—55 








SN74LS’ 
MIN TYP? MAX 


SN54LS’ 


TEST CONDITIONSTt 
MIN TYPt MAX 












on 





Nh 
~~ 


: N 
oO 


gi 
ol1o 
om] & 
i» 


N 
| 
_ OQ 
~ 
c 
< |<|<|/<j}<] 2 
a | 






2 


So 
b 











VOL Low-level output voltage 


lol = 24mA 0.35 





Input current 


=| 






at maximum 








NJ 
oO 
NR 
oO 
ao 
> 


—0.2 
—100 | —20 -—100 





mA 


< 
O 
Hl 
Oo 
| 
N 
o 


nN 
ES 
N 
~ 
o 





| 
> 


Supply 
current 










Vcc = MAX, See Note 2 


£ 
L 
~ 
oa 


lcc 





ss 
“J ~~ 
on oO 


6] 6 
| > 
3 
> > 





switching characteristics, Vcc = 5 V, TA = 25°C 


FROM To TEST ‘LS682 ‘LS686 ‘LS688 
PARAMETER*# UNIT 
(INPUTS) | (OQUTPUT)/CONDITIONS |MIN TYP MAX|MIN TYP MAX {MIN TYP MAX/|MIN TYP MAX 
1325 15 25 2 12 pos 
tPHL 15 25 17 25 17 
t = 2 
PLH G 























AS | = 
O}w 
[om 
o;o 
— TAQ] — 
Oyw]o 


w_ | = 
~J 


= 
ww 


—_ 
h 
nN 
ol 
—_, 
Oo 
No 
a 
NO] — 
—}| 


w 
© 








23 
18 
20 





OE 
All other 







30 






NO 
oO 
wW 
Oo 
NO 
NO 
Ww 
(=) 
—_ 
wo 















TPH Peet 15. 30 17 30 15. 30 
See Note 3 
m1 30] 28 a0 8 20 


,G1 
P>Q 
PLH P>O 
tPHL 
t = — 
G2 ae 
#tp LH = Propagation delay time, low-to-high-level outputs; tp}y; = propagation delay time, high-to-low-level output. 
NOTE 3: Load circuit and waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition, LCC4112. 


= 
© 
WwW 
Oo 
nN 
jo) 
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Oo! © 





= 
o 
NO 
ol 
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TYPES SN54LS683, SN54LS685, SN54LS687, SN54LS689, 
SN74LS683, SN74LS685, SN74LS687, SN74LS689 
8-BIT MAGNITUDE COMPARATORS WITH OPEN-COLLECTOR OUTPUTS 





‘LS683, ‘'LS685, ‘LS687, 'LS689 


SN54LS’ SN74LS’' 
MIN .NOM MAX | MIN NOM MAX 


4.75 5 5.25 


recommended operating conditions 
















PARAMETER 


[Suppivvolwee, Veg OSCSC~C—CSC“~‘“‘“*‘“dSCBSSC*WSCS*C*C 
[High-ieve! output valags, Von —SSSSCSCSC“<CSCt*d 


PARAMETER TEST CONDITIONSt a SN74LS 
MIN TYP? MAX |MIN TYPE MAX 


Vin High-level inputvotage 4 OC“‘“‘SSCSCSC“‘“‘CSC*SOC#SDSC“‘ONCNCNN#C#d 
VT+—VT_ __ Hysteresis PorQinputs [Vcc = MIN a ee 


VIK Input clamp voltage Vcc =MIN, ly} = —18 mA 


Vcc = MIN, Vin=2V, 
lon High-level output voltage oe in 250 
Vit = Vitmax, VOH = 5.5 V 


Vcc = MIN, lol =12mA 


ViH = 2V, 
Vit = Vi=max 'oL = 24mA 


Q inputs, ‘LS683 | Vcc = MAX, V,;=5.5V 
V _— 


input voltage Vcc = MAX, pea 
le ee Vcc = MAX V,=0.4V 
input current : ; 


TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
Fall typical values are at Veg = 5 V, Ta = 25°C. 


NOTE 2: Icoc is measured with any G inputs grounded, all other inputs at 4.5 V, and all outputs open, 


switching characteristics, Vcc = 5 V, Ta = 25°C 
FROM To TEST ‘LS685 ‘LS687 ‘LS689 
PARAMETER UNIT 
(INPUTS) | (QUTPUT)| CONDITIONS|MIN TYP MAX|MIN TYP MAX|MIN TYP MAX|MIN TYP MAX 
| 805 | 88 | 24 
2 


30 45 
2030 2 
2435 a 
21 


~J 
i) 





0 





N 












VOL Low-level output voltage 














Input current 
I at maximum 









| 
N ro) = 
| 
o 
Nn 
t 
> 






Supply 
current 







Icc Vcc = MAX, See Note 2 







Be 
b> 
~ 
on 
ae 
Bay 
~ 
oi 


> 
N 
~ 
: 
N 
~ 
oO 
= 
> 






o 








Rz,_ = 6672, 
C; =45pF, 


i) ie) 
ol a 


2 


| 888 





2 
19 


24 
2 
18 
2 

4 
1 


Ali other ot 
inputs low, 
See Note 3 


(amen Seo 
a 
30 
eee es 
oe [880 


{tpi = propagation delay time, low-to-high-level output; tpyy, = propagation delay time, high-to-low-level output. 
NOTE 3: Load circuit and waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, second edition, LCC4112. 


2 
2 
oes oe 


| 2130 


30 45 35 
24 45 4 35 
23 35 0 30 
32 45 4 35 
30 45 35 
20 35 6 
ema (GET SEE 
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4-Bit Counters/Registers 





TIL TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
LSI 


SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 


D2423, JANUARY 1981 






SN54LS690 THRU SN54LS693... J PACKAGE 


SN74LS690 THRU SN74LS693...J OR N PACKAGE 


Multiplexed Outputs for Counter or Latched 


Data eet! 
CCLR 

3-State Outputs Drive Bus Lines Directly : CCK 
A 

‘LS690 . . Decade Counter, Direct Clear B 
‘LS691.. Binary Counter, Direct Clear Cc 
’LS692 .. Decade Counter, Synchronous D 
Clear ENP 
‘LS693 . . Binary Counter, Synchronous Clear pth 
GND 


description 


(TOP VIEW) 


1 20 
2 19 
3 18 
4 17 
5 16 
6 15 
7 14 
8 13 
9 12 
0 11 


Vcc 
RCO 
Oa 
Qp 
Qc 
Qp 
ENT 
OAD 





L 
G 
R/C 


These low-power Schottky LSI devices incorporate synchronous counters, four-bit D-type registers, and quadruple two- 


line to one-line multiplexers with three-state outputs in a single 20-pin package. The counters can be programmed from 
the data inputs and have enable P and enable T inputs and a ripple-carry output for easy expansion. The register/counter 
select input, R/C, selects the counter when low or the register when high for the three-state outputs, 4, Qp, Qc, and 


Qp. These outputs are rated at 12 and 24 milliamperes (54LS/74LS) for good bus-driving performance. 


Individual clock and clear inputs are provided for both the counter and the register. Both clock inputs are positive-edge 
triggered. The clear line is active low and is asynchronous on the ‘LS690 and ‘LS691, synchronous on the ‘LS692 and 


‘LS693. 


schematics of inputs and outputs 


EQUIVALENT OF 
ALL OTHER INPUTS 


EQUIVALENT OF 
A,B,C, D INPUTS 


Vcc ies 


20 kQ NOM 13 kQ2 NOM 


TYPICAL OF RCO OUTPUT 


181 


ALL Q OUTPUTS 


Ss Vec 
100 2 NOM 


OUTPUT 


120 2 NOM 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 


‘LS690 


ce 
| 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 


SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 





logic symbols 


‘LS690.—is- aa ‘LS691 


RCO RCO 





‘LS692 ‘LS693 


RCO RCO 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage, VGC (see NOt): a ses one oem Soa: beatin kiete Beh ee ee ee a yk goad eS 7V 
IIDUT VOITADE® cas Meech AE Ew WR OR ee OS BE Sh eS alg ah ses Me tepid eat in Sodas Sp 7V 
Off-state output voltage .......-... N det Sec tuabalcetag Haste cep yah hire eee aetna oct dnd caeab naoeins eA Merce Beta sa eae ec 5.5V 
Operating free-air temperature range: SN54LS690 thru SN54LS693  .. ww ee ee eee —55°C to 125°C 

SN74LS690 thru SN74LS693) ww we ee ee 0°C to 70°C 


Stotage. temperature fange: . 6 ata k Ser vo hace eee etl os) ye SW Gediow bt Soe eee —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal. 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 





recommended operating conditions 


SN54LS’ 
MIN NOM MAX 


Supply voltage, VCC 













SN74LS’‘ 
[MIN NOM Max [~~ 


4.75 5 5.25 V 


a 
Oo 
> 


High-level output current, IQy C 


RCO fe ee 


Low-level output current, Io. 


Clock frequency, folock Cc 


Oo}; D)/O 

oO i?) 

ALALA 
N 


Width of clock pulse, ty, (high or low) 
” wee RCK 


Ge 


Enable P or T to CCKt 


Setup time, tsy ——— 

‘LS692, ‘LS693 only CCLRJ to CCKt 

‘LS692, ‘LS693 only RCLRI to RCKt 0 
Hold time, th Any input from CCKt or RCKt 


Operating free-air temperature, TA 


Ww 








electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SN54LS‘ SN74LS‘ 
TEST CONDITIONST UNIT 
MIN TYP+ MAX |MIN TYP* MAX 





PARAMETER 





VoH High-level output voltage [Any |VCCMINVIN“2¥, Ta agmalC—‘idt dC 


Vit=Vip max 


CO 
Off-state output current, Vec=MAX, Vip=2 V, Vip=ViL max, 
lO2ZH |. _ {Any O ee " ASE Ue 20 20| pA 
high-level voltage applied Vo=2.7 V 
Off-state output current, Vec=MAX, V1H=2 V, Vip=ViE max, 
loz p ” Any Q CC 1H IL VIL _20| pa 
low-level voltage applied Vo=0.4 V 
, ot ma 
20 


abet current at maximum Vec=MAX, Vy=7 V 
input voltage 
; pear Pe Le eee ere | OA am 
ow-level input curren = : 
i : All others | CC" MAX: VI 7 
S 


RCO 


> 
3 
< 
PE 


VoL Low-level output voltage 





















I}H = - High-level input current Vcc=MAX, V}=2.7 V 
—30 —130 |} —30 —130 
mA 


,; Short-circuit ACKER EO e 
0 output current§ RCO cc 10 —-20 —100 | —20 —100 
[GGH Supply current, outputs high SeeNow2 | 46 65-4665 


Vcc=MAX, 
All outputs open 


tT For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 
+ All typical values are at Vcc = 5 V, Ta = 25°C. 
8 Not more than one output should be shorted at a time and duration of short-circuit shouJd not exceed one second. 
NOTES: 2. Ic¢cH is measured after two 4.5-V to 0-V to 4.5-V pulses have been applied to CCK and RCK while G is grounded and al! other in- 


p> 
3 
< 













IccL Supply current, outputs low 
lccz Supply current, outputs off 





puts are at 4.5 V. 
3.. lec is measured after two 0-V to 4.5-V to 0-V pulses have been applied to CCK and RCK while all other inputs are grounded. 
4. lccz is measured after two 0-V to 4.5-V to 0-V pulses have been applied to CCK and RCK while G is at 4.5 V and all other in- 


puts are grounded. 
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TYPES SN54LS690 THRU SN54LS693, SN74LS690 THRU SN74LS693 
SYNCHRONOUS COUNTERS WITH OUTPUT REGISTERS 
AND MULTIPLEXED 3-STATE OUTPUTS 





switching characteristics, Vcc = 5 V, TA = 25°C, see note 5 


PARAMETER desi TO pete aati ‘LS690, ‘LS691_| ‘LS692, ‘LS693 
eb ieee (INPUT) (OUTPUT) MIN TYP MAX [MIN TYP MAX 

















R, = 667 2, C; =45 pF 
coxt_[_avctean) | “™t a 
CK? | _QICLEAR) 


Rt 
t = 
R/C 
t — 
Gi 
t = 
St RL = 667 2, CL =5pF 


NOTE 5: Load circuit and voltage waveforms are shown on page 3-11 of The TTL Data Book for Design Engineers, Second Edition, LCC4112. 
tpLH = Propagation delay time, low-to-high-level output 


_ 
o 
ND 
oOo 
= 
o 
nN 
ol 


CCKTt RCO RL =2kQ, CL = 15 pF 
tPHL ; 23 40 23 40 
t 13 20 13 20 
ENT RCO 
tPHL 13 20 13 20 
22, 12 20 
cckt 
tPHL 17 25 17 25 
t 12 20 
RCK! 
= cam [a ie ri 
‘PHL ACCA, [a 2 30f 
20 30 
/ 


— 
1°>) 
Nn 
oi 


S 
N) 
o1 
= 
NO 
N 
i) 
Cc 
2 
=| 










= 
© 
[¢>) 
=) 


30 
30 


= 
J 


= 
~~ 





tpyL = Propagation delay time, high-to-tow-level output 
tp2H = Output enable time to high level 

tp7,_ = Output enable time to low level 

tpyz = Output disable time from high level 

tpLz = Output disable time from Jow level 


SL TT I ST SEN EIS IS ISO SP IEE TIRE EIDE TIF EP SIE LG TIER ASA I TI TE TIES RTT ET IED) 
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TrL TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
LSI SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 


D2424, JANUARY 1981 






e 4-Bit Counters/Registers SN54LS696 THRU SN54LS699 . . J PACKAGE 
: SN74LS696 THRU SN74LS699... JOR N PACKAGE 
e Multiplexed Outputs for Counter or Latched (TOP VIEW) 


—_ 





oO aOAanN OO UO RP WwW N 


= 
Oo 


Data me 
: : : U/D 20 Vcc 
e 3-State Outputs Drive Bus Lines Directly Bay 19 REG 
e ‘LS696 .. Decade Counter, Direct Clear A 18 Qa 
‘LS697 . . Binary Counter, Direct Clear B 17 Qp 
~ ‘LS698 .. Decade Counter, Synchronous ‘ 16 Q 
Clear 
‘LS699 . . Binary Counter, Synchronous Clear is ie? 38p. 
- ENP 14 ENT 
CCLR 13. LOAD 
RCK 12 G 
GND 11 R/C 


description 





These low-power Schottky LSI devices incorporate synchronous up/down counters, four-bit D-type registers, and quad- 
ruple two-line to one-line multiplexers with three-state outputs in a single 20-pin package. The up/down counters are 
programmable from the data inputs and feature enable P and enable T and a ripple-carry output for easy expansion. 
The register/counter select input R/C, selects the counter when low and the register when high for the three-state out- 
puts, Qa, Op, Qc, and Op. These outputs are rated at 12 and 24 milliamperes (54LS/74LS) for good bus driving 
performance. 


Both the counter clock CCK and register clock RCK are positive-edge triggered. The counter clear CCLR is active low 
and is asynchronous on the ‘LS696 and ’LS697, synchronous on the ‘LS698 and ‘LS699. 


schematics of inputs and outputs 


EQUIVALENT OF EQUIVALENT OF 
A,B,C, DINPUTS ALL OTHER INPUTS 


Vcc me i ee, imal anatas 
13 kQ NOM 
20 kQ NOM 
INPUT 


TYPICAL OF RCO OUTPUT 





ALL Q OUTPUTS 


= Vcc ae ec 
100 2 NOM 120 2 NOM 
- OUTPUT 
OUTPUT 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 


SYNCHRONOUS UP/DOWN COUNTERS 


WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 





logic symbols 


‘LS696 







CTRDIV10 
R8 
M1 [LOAD] 
M2 [COUNT] 
G3 [UP] 











‘LS698 








G4 [DOWN] 
G5 3,5CT=9 
4,5CT=0 


A Qa 
B Og 
c 8) Qc 








‘LS697 









M1 [LOAD] 
M2 [COUNT] 


‘LS699 





G4 [DOWN] 


ENT 3,5CT=15 RCO 

ENP 

CCK 
A OA 
p4 Op 
. (15) nC 
D Qp 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
RONOUS UP/DOWN COUNTERS 


| YNCH 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 

















ae. oa ri 
Cra | ea | It 
| J | 


functional block diagrams ‘LS69 
g ll2 t> 
Oo Pood 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN/4LS699 


SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 





functional block diagrams 


olt®) on 
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-~ 
_ 
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i] 





a 

IE 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 





absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Supply voltage. Voe (see: Note 1) na eae bees A ee SEAS REA GEE OS ae AS Se ea Sees 7V 
HIDUE VOlTd0e + 5.3% o.ce acer ae Sharan Spe dle BWR Bk We Sree ld Sk ene Satdaur eee auido ne ole ie wi eel Boe 7V 
OFF State CUTPUEVOITAGe: «a6 8G edie wrod e-  o  ee ae e WUa ele, ee wd BS ee ee ee ee — BbBV 
Operating free-air temperature range: SN54LS696 thru SN54LS699............. 200000 —55°C to 125°C 

SN74LS696 thru SN74LS699 ....... 0... 0. cc ee ee ee 0°C to 70°C 
storage femiperature fange* 0 tide eee io eS AS RS a 2 Ge ele We mek eae —65°C to 150°C 


NOTE 1: Voltage values are with respect to network ground terminal, 
recommended operating conditions 


SN54LS‘ SN74LS‘ 
MIN NOM MAX |MIN NOM MAX 
4.5 5 5.5 | 4.75 5 








Oo}; D Q 
a| a 
Alo Oo 
on rmolottc] wiplr 
or oln ro) ol|o 
N = | 
ol oO nN — 
ro) 


Supply voltage, Vcc 


High-level output current, Igy 


Low-level output current, lo 


N 
oO 
NO 


ol 
roiowolo]olrmsry 
oO ol alata} o 
N N Nis 
© hilo 


c 
RCK 

Width of clock pulse, ty CCK 

CK 

A-D to CCKTt 

Enable P or T to CCKt 

U/D to CCKt 

‘S698, ‘LS699, CCLR to CCK? 


Clock frequency, folock 


ol 


(high or low) 


oO;};o 


Setup time, tcy 


io) 


oO 


Hold time, tp 
Operating free-air temperature, Tp 


~ 
[on] 


= 
No 


ae eG aS SS a 
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TYPES SN54LS696 THRU SN54LS699, SN74LS696 THRU SN74LS699 
SYNCHRONOUS UP/DOWN COUNTERS 
WITH OUTPUT REGISTERS AND MULTIPLEXED 3-STATE OUTPUTS 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


SNS54LS’ 
Pp ETER TEST CONDITIONST 


Vit__Lowlevel input voltage [ee ee 
Vik Input clamp voltage Vcc=MIN, y=-18 mA 


Vec=MIN, Vi pH=2 V, 

ee Le 1QoH=—-2.6 mA 
ViL=VIL max 

IgH=—400 vA 2.5 3.2 

lIoL=12 mA 
Vec=MIN, Vip=2V, | lol=24mA 
Vit=ViL_ max loL=4 mA 

IoL=8 mA 


Q Vec=MAX, Gat2V, Vo=2.7V 


SN74LS’ 
MIN TYP* MAX 










nN 

Be 

ed 
Ny o 
res) wu 


2.4 3.1 
2.7 3.2 


VoOH. High-level output voltage | Any Q 








P| Pp] D > 
3/3] a2 |2 
OO — 


3 


ao 





VoL Low-level output voltage 







D 
@) 
Oo 


= 
© 
Oo 
ol 





0.35 


D 
2) 
Oo 
© 
o1 





| Off-state output current, 
02H high-level voltage applied 


Off-state output current, eas 
| Any Q Vec=MAX,Gat2V, Vo=04 V 
O2L low-level voltage applied y ce . O 

Input current at maxi- 
I ; Vcc=MAX, V\=7 V 

mum input voltage 


l1H High-level input current Vcc=MAX, Vj=2.7 V 


A thru D 
yj, ~~ Low-level input current rail others| Vcoc=MAX, V1=0.4 V 
All others 
Short-circuit _ - —30 —130| —30 —13 
los § =—_ Vcc=MAX, Vo=0 V 
output current 


l Supply current, outputs high 
CCH pply curr p g Vec=MAX, 


IccL Supply current, outputs low 48 
lccz Supply current, outputs off 48 


T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
+ All typical values are at Voc = 5 V, Ta = 25°C. 
8 only one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 


| 
N 
° 

1 
N 
=) 
re 


Hu 
=] 
< 

c 

3 15 5 15 < < |<j<|<] 2 

> > 5 


| 







3 


NO 
HI. 
a ont 
> 


{ 
N 
° 

| 
aonb 
=) 
=) 












All outputs open 


si] ~ 
b 
co 
~ 
© 
| 
> 


h 
ie°) 
~ 
i>) 





NOTES: 2. Iccy is measured after two 4.5 V to O V to 4.5 V pulses have been applied to CCK and RCK while G is grounded and all other in- 
puts are at 4.5 V. 
3. Icc_ is measured after two 0 V to 4.5 V to O V pulses have been applied to CCK and RCK while all other inputs are grounded. 


4. Iccz is measured after two 0 V to 4.5 V to O V pulses have been applied to CCK and RCK while G is at 4.5 V and all other in- 
puts are grounded. 


switching characteristics, Vcc = 5 V, TA = 25°C 


FROM TO ‘LS698, ‘LS699 

PARAMETER TEST CONDITIONS - 
JpanamereR (INPUT) (OUTPUT) | _testeonorrions | 

: = . 
23 
Sy RUS REE= ASF 5 

PLH ENT RCO 

t 
Cees 


















t 
a, 
cckt a TeLEARI 


: 
PLH R/e 

: 
PZH Gy 

—- 


R= 667 9, C, = 45 pF 







Ri = 667 2,C,_ = 5pF 
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Advanced 
Low-Power Schottky 
and Advanced Schottky 


Circuits 
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ADVANCED SCHOTTKY FAMILIES 


INTRODUCTION 


The development by Texas Instruments of an advanced Schottky TTL process has 
enabled TI to offer two new high-performance bipolar logic families. Both of 
these product lines, Advanced Low-Power Schottky (ALS) and Advanced Schottky (AS), 
are constructed with an advanced oxide-isolated, ion-implanted process employing 
composed masks. This process, compared to previous process technologies, allows 
for smaller and shallower geometries, which means a _ substantial reduction in 
parasitic and side-wall capacitances and decreased transistor switching times. 
The end result is an improvement in the speed-power performance. The ALS family 
will offer both lower power and faster speeds than LS, while the AS family will 
offer speeds up to twice as fast as Schottky TTL at approximately the same power. 


The ALS family features a reduction in power dissipation per gate, improved AC 
performance, higher input threshold, schottky clamping diodes on each input and 
output, protection against negative input voltage, full TTL compatibility, and (like 
the LS family) three categories of output drive capability (that is standard, buffer, 
and bus-driver type outputs). While the ALS product line does include SSI and MSI 
devices that are functionally and pin-for-pin compatible with already existing 
popular TTL, S, and LS devices, the major design emphasis will be on the intro- 
duction of new state-of-the-art LSI type devices. All ALS DC parameters, with 
the exception of Ic¢ and one or two other parameters, will have the same specifica- 
tion as LS devices. 





The AS family features a 30- to 40-percent improvement in AC performance, full TTL 
compatibility, and sink and source capability equal to or greater than Schottky 
TTL. The AS product line will consist mainly of new high-density 20- or 24-pin 
functions. The 24-pin functions will be offered in a new 300-mil slim-line 
package. Again, most AS DC parameters will have the same specifications as 
Schottky TTL. 


All ALS and AS devices will be offered in both plastic and ceramic chip carriers. 
Pin assignments for ALS and AS devices in plastic chip carriers (FN) are given in 
Section 7 of this supplement. 


This section (Section 5) is divided into the ALS portion and the AS portion. 
Both have the following format: A two-page comprehensive listing is given of the 
DC parameters (that is, absolute maximum ratings, recommended operating conditions, 
and electrical characteristics) of that family. An important item to note is that 
the 74 series, as well as the 54 series, will be specified at plus or minus ten- 
percent power-supply tolerance. Each family will offer outputs with three different 
drive capabilities. 


These two pages are followed by individual data sheets that contain the following 
device information; pinout, functional description, function table, and I¢¢ and 
switching parameters, when available. Another important item to note is the change 
in AC specifications. All ALS devices will be specified over the full recommended 
ranges of temperature and Vcc with a 50-pF load for both the 54 and 74 series as 
well as the usual 15-pF, 25°C, 5-V specifications. AS devices will also be 
specified with a 50-pF load over the full recommended ranges of temperature and Vcc 
and at 25°C and 5 V. 





TEXAS INSTRUMENTS 225 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


S92SZ SVX3L ‘SV1NVO © 210672 XO 391440 1S0d 


Q4alivuoduyooni 


SLNAWNULSN] SVXAL 


922 


ABSOLUTE MAXIMUM RATINGS OVER FREE~AIR TEMPERATURE RANGE 


SUPPLY VOLTAGE, Vcc(SeeE Note 1) WN 
INPUT VOLTAGE,VI: ALL INPUTS /V 

1/0 PORTS 5 .5V 
OFF STATECHIGH-LEVEL) VOLTAGE APLLIED TO OPEN-COLLECTOR OUTPUTS /V 


HIGH-LEVEL VOLTAGE APPLIED TO 3-STATE OUTPUTS 5 5V 
OPERATING FREE-AIR TEMPERATURE RANGE: SNS4ALS =55°C- 70 -125°C 

SN74ALS 0°C To 70°C 
STORAGE TEMPERATURE RANGE “65°C. 10:150°¢ 


Note: 1. VOLTAGE VALUES ARE WITH RESPECT TO NETWORK GROUND TERMINAL - 


RECOMMENDED OPERATING CONDITIONS 


7 
{| 


§ ] 


+ 


ANDARD UF US DRIVER 
PARAMETER OUTPUT OUTPUT : OUTPUT 
MIN NOM MAX MIN NOM MAX MIN NOM MAX {UNIT 
UPPLY VOLTAGE 54/74ALS 4.5 5-0 5.5 Wey - SO). 565 4.5 5.0 5.5 

SU/74ALS MA 
HIGH-LEVEL OUTPUT CURRENT,IOH_ t 74ALS* MA 

IGH-LEVEL OUTPUT VOLTAGE,VOH SU/74ALS V 
SU774ALS MA 
LOW-LEVEL OUTPUT CURRENT, JOL Li ae a ee 2 Seen) 247488 |_mA 

S4UALS =95 12 =55 125 =55 ee 
OPERATING FREE-AIR TEMPERATURE, 1A JMS, = | UO 7] OO ee UO LO 

DOES NOT APPLY TO OPEN-COLLECTOR OUTPUTS- 


APPLIES ONLY TO OPEN-COLLECTOR OUTPUTS- 
NDICATES A DASH ONE(-1) SPEC- 
THE EXTENDED CONDITIONS APPLY IF VCC IS MAINTAINED BETWEEN 4-/5V anp 5.25\. 


SNOTLVOTSTISdS 3d 


AMLLOHIS YSMOd-MO1 GSINVACY 


G97GZ SVX3L ‘SVIT1IVO @ 210922 XO8 391440 1S0d 


QGQ4aALVUYOdHOONI! 


SLNAWNULSN] SVX4AL 


Lec 





ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE (UNLESS Ten RIVER NOTED) 


PARAMETER TEST CONDITIONS OUTPUT OUTPUT OUTPUT 
MIN TYPT MAX|MIN TYPT MAX/MIN TYPT MAX{UNIT 
IVIH HIGH-LEVEL INPUT VOLTAGE | (i ee fe". 2 


[Repairs pm eee See pare i Aas 
Vit LoW-LEVEL INPUT VOLTAGE [| _—_—s—i—_—s—sis/ «©——<a—ss Bf BB 
VIK INPUT CLAMP VOLTAGE Vec=MIN, 11=-18mA 


OH=~3mA U/7HUALS Vec=MIN| 5 
VoH HIGH-LEVEL OUTPUT SU/7UALS Vcc=MIN|2.5 3.4 EE 
VOLTAGE (SEE Note 1) LoH=MAX HALS Vec=4./5V12.7 3.4 
OH HIGH-LEVEL OUTPUT 





CURRENT (SEE Note 2) | Vec=MIN,VoH 


VoL |54/74ALS Vec=MIN 
rt Ser 
I 
IH 


. MUM INPUT VOLTGE Vec=MAX,V1=/V 


HIGH-LEVEL INPUT CURRENT |Vcc=MAX,V1=2. 


OZH OUFF-STATE OUTPUT CURRENT, 
HIGH-LEVEL VOLTAGE 
APPLIED (SEE Note 3) 
loZL OFF-STATE OUTPUT CURRENT, 
LOW-LEVEL VOLTAGE | . -0.2 -0-2| MA 
APPLIED (See Note 3) j Non-1/0 P2020 A 
CC SUPPLY CURRENT 
(See Note 4) MA 
L TYPICAL NUMBERS ARE AT Vcc=DV, JA=25°C. 
{| |THE OUTPUT CONDITIONS HAVE BEEN CHOSEN TO PRODUCE A CURRENT THAT CLOSELY APPROXIMATES ONE-HALF THE 
TRUE SHORT~CIRCUIT CURRENT, [os- 


Notes ]1- DoES NOT APPLY TO OPEN-COLLECTOR OUTPUTS: 
2+ APPLIES ONLY TO OPEN-COLLECTOR OUTPUTS. 
- 3. APPLIES ONLY TO S-STATE OUTPUTS; 
4. REFER TO INDIVIDUAL DATA SHEET FOR ICC LIMITS- 





SNOTLWIISTISdS I 


MMLLOHIS YSMOd-MO1: CAONVACY 


ADVANCED LOW-POWER TYPES SNS4ALSOO and SN/4ALSOO 





SCHOTTKY TIL : QUAD 2-INPUT NAND GATES 
. QUAD 2-INPUT NAND GATES Jor N PACKAGE 
* ADVANCED OXIDE-ISOLATED, ION- . - — POSITIVE LoGic: Y=AB 


IMPLANTED SCHOTTKY TTL PROCESS 


“FUNCTIONALLY anp_PIN-For-PIN 
COMPATIBLE witH TTL COUNTERPART 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF tHE POWER 


* SWITCHING SPECIFICATIONS at 50 pF 

*  TMPROVED INPUT THRESHOLN VOLTAGE ; 

*  TMPROVED LINE RECEIVING CHARACTER- — 
[STIGS 


Vec 4B 4A 4Y 3B 3A BY 





2) eo Mee) EO TO ee 
IA IB OLY 2A 2B DY ~sOGNDD 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY [TL PROCESS DEVELOPED BY I]. JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF 
PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr- JHE ALS FAMILY FEATURES THE 
SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 276 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED JA RANGE,Vcc=4.5V To 5.5V,RL=500 onMs, 
CL=50PF (UNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS. 

N5S4B KAT SOO" N54ALSO0 N74ALSOO ur 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX {UNIT 





4 3 14 5 li | Ns 


/74ALSOO vaALUES ARE AT Vcc = 5V, TA = 25°C, CL = 15pF, RL = 500 onms 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NoTE) 
i | TEST CONDITIONS | omin. Typ max [UNIT 
Vec=MAX,V1=0V 0.45 0.85 
Vcc=MAX,Vi=4 .5V 
: TYPICAL VALUES ARE AT Vcc = 5V, [A = 25° | 
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TEXAS INSTRUMENTS 


ADVANCED LOW-POWER TYPES SN54ALSO1 and SN74ALSO1 
SCHOTTKY TTL QUAND 2-INPUT NAND GATES witH OPEN-COLLECTOR OUTPUTS 





* QUAD 2-INPUT NAND GATES wiTH 
OPEN-COLLECTOR OUTPUTS J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Locic: Y=AB 


IMPLANTED SCHOTTKY TTL PROCESS 


Vec 4Y 4B 4A 3Y 3B 3A 
* FUNCTIONALLY anp PIN-For-PIN fe eee ee et a phn toe 
COMPATIBLE witH TTL COUNTERPART 14} {134 412) [lly {10 Q 8 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF tHe POWER | 


) 
* SWITCHING SPECIFICATIONS at 50 pF | 
*  TMPROVED INPUT THRESHOLD VOLTAGE 


2 4 6 
“IMPROVED LINE RECEIVING CHARACTER- — 
ISTICS 


isl 
TY JA IB 2Y 2A 2B GND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION~IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY [I- JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF 
PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES THE 
SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- | 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227, STANDARD OUTPUT; 


SWITCHING CHARACTERISTICS OVER RECOMMENDED [A RANGE,Vcc=4-5V To 5-5V,RL=500 oHMs, 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 26/ FOR LOAD CIRCUITS & WAVEFORMS - 
ae SN54ALS/74ALSO1* SN54ALSOI SN74ALSO1 

PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX [UNIT 
TPLH 20 25 59 25 54 NS 


TPHL 1? 8 29 8 28 NS 
SNS4ALS/74ALSOI VALUES ARE AT Vcc = 5V, JA = 25°C, CL = 15pr, RL = 500 onms 


RENT OVER RECOM NG FREE-AIR TEMPERATURE RANGE (SEE NoTE) 


PARAMETER TEST CONDITIONS MIN ane mA UNIT 


IccH SUPPLY CURRENT, OUTPUTS HIGH cc=MAX ,V1=0V 
IccL SUPPLY CURRENT, OUTPUTS LOW cc=MAX,V1=4 .5V 
NoTE: TYPICAL VALUES ARE AT Vcc = 5V, Ta = 25°C 
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ADVANCED LOW-POWER TYPES SN54ALSO2 and SN74ALSO2 





SCHOTTKY TTL QUAD 2-INPUT NOR GATES 
* QUAD 2-INPUT NOR GATES J or N PACKAGE 
* ADVANCED OXIDE-ISOLATED, ION- | POSITIVE Logic: Y=A+B 


IMPLANTED SCHOTTKY TTL PROCESS 


FUNCTIONALLY anp PIN-For-PIN 
COMPATIBLE with TTL COUNTERPART 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


SWITCHING SPECIFICATIONS at 50 pF 

IMPROVED INPUT THRESHOLD VOLTAGE 

*~ TMPROVED LINE RECEIVING CHARACTER- 
ISTICS 


* 


* 


% 





GND) 


ae 
wo 


1Y 1A 1B 2 2A 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI. JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED~POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE~WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGE 226 AND 22/, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-5V To 5-5V,RL=500 oHMs, 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS- 


SNS4ALS/74ALSO2* SNS4ALSO2 SN74ALSO2 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX {UNIT 





TPLH 4 14 5 12 NS 
TPHL 3 Bl 3 10 





SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 


PARAMETER TEST CONDITIONS 





Vec=MAX, VI=0V mS se 





Vcc=MAX Vi=4e5V 2G MA 


NoTE: TYPICAL VALUES ARE AT Vcc = 5V, Ta = 25°C 
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ADVANCED LOW-POWER TYPES SN54ALSO3 AND SN/4ALSO3 


SCHOTTKY TTL 





* QUAD 2-INPUT NAND GATES with 
OPEN-COLLECTOR OUTPUTS J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Logic: Y=AB 


IMPLANTED SCHOTTKY TTL PROCESS 


Vec 4B YA 4Y 3B 3A 3Y 
* FUNCTIONALLY anp PIN-For-PIN eee, (eae fea Jee ee ee ee 
COMPATIBLE witH TTL COUNTERPART An ee i Q g 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER | 


* SWITCHING SPECIFICATIONS at 50 pF | 
* IMPROVED INPUT THRESHOLD VOLTAGE 


a ee Me) sy a ed 
“IMPROVED LINE RECEIVING CHARACTER- 
ISTICS 


IA IB OLY) 2A 2B OY ~sOGND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION~IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI]. JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 276 AND 27/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5V to 5.5V,RL=500 oHMs, 
CL=50PF CUNLESS OTHERWISE NOTED)- REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS - 


Leman SN54ALS/74ALS03* SNS4ALSO3 SN74ALSO3 i 
PARAMETER MIN Tye MAX Ha TYP te a TYP Ae UNIT 
TPLH 


TPHL 
* SNS4ALS//4ALSO5 VALUES ARE aa co = bY; re = 25” i = ah 7 he = “ab ne 


URRENT OVER RECOMM NG FREE-AIR TEMPERATURE RANGE (SEE NoTE) 
PARAMETER TEST CONDITIONS 
Vec=MAX,V1=0V 
Vcc= es if =4 .5V 
ot. TYPICAL VALUES ARE AT Vcc = 5V, Ta = 
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ADVANCED LOW-POWER Le SN54YALSO4 anp SN74ALSO4 
SCHOTTKY TTL HEX_INVERTERS 
* HEX INVERTERS J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LocIc: Y=A 
IMPLANTED SCHOTTKY TTL PROCESS 


* FUNCTIONALLY ano PIN-For-PIN 
COMPATIBLE witH TTL COUNTERPART 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


* SWITCHING SPECIFICATIONS at 50 pF 

*  TMPROVED INPUT THRESHOLD VOLTAGE 

“IMPROVED LINE RECEIVING CHARACTER- 
ISTICS 





IA WY 2A 2Y) 5A OSBY_—sOGND) 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY JIL PROCESS DEVELOPED BY T[- THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fyr- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY: 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, STANDARD OUTPUT» 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5V to 5-5V,RL=500 onms, 
CL=50PF CUNLESS OTHERWISE NOTED)- REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS. 


SNO4ALS/74ALSO4" SNS4ALSO4 SN74ALSO4 ac 
PARAMETER MIN vit MAX MIN TYP nee a TYP ny UNIT 





: 
= SNS4ALS/74ALSO4 VALUES ARE AT Vcc = 5V, Ti = 25°C, id = Bee RL = sor ae 





SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (See NoTE) 
PARAMETER TEST CONDITIONS MIN Typ MAX {UNIT 

Vec=MAX ,V1=0V 

Vec= Nes : = 5) a 2 ‘ 

rock. TYPICAL VALUES ARE AT Vcc = 5V, JA = 





ADVANCE INFORMATION TEXAS IN STRUMENTS 


This document contains information on 
: INCORPORATED 


a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


ADVANCED LOW-POWER TYPES SN54ALSO5 anp SN/4ALSO5 
SCHOTTKY TTL HEX INVERTERS witH OPEN-COLLECTOR OUTPUTS 





* HEX INVERTERS wiTH OPEN-COLLECTOR 
OUTPUTS 


J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Locic: Y=A 
IMPLANTED SCHOTTKY TTL PROCESS 
Vec 6A 6Y 5A SY 4A HY 


™ FUNCTIONALLY anp PIN-For-PIN Bee, Geass Gite weeey tee yee 
COMPATIBLE witH TTL COUNTERPART 14] (13 [t2t {iit {iol | Sf | 8i 

* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER | 

* SWITCHING SPECIFICATIONS at 50 pF | 

*  TMPROVED INPUT THRESHOLI) VOLTAGE 

* — TMPROVED LINE RECEIVING CHARACTER- 
ISTICS 


In 
NO 
LAN 
Ee 
Wm 
op) 
SS 


JA JY 2A 2Y) 3A BY «GND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE7- 
ISOLATED, ION-IMPLANTED SCHOTTKY JIL PROCESS DEVELOPED BY I]. JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED~POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED [A sae Vec=4.5V To 5-5V,RL=500 onms, 
CL=50pPF CUNLESS OTHERWISE NOTED)- REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS - 


| paper SNO4ALS/74ALS05° SN54ALSO5 SNZ4ALSO5 NTT 

PARAMETER MIN ny MAX MIN TYP MAX MIN TYP MAX NI 

a ee ee 
i = 2 





Re hi 15pF, RL = 500 onMs 


PARAMETER OND TIONS 
Vec=TAN VI=0V 
Yce= uty AVI=4 .5V 
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234 This document contains information on 







ANVANCED LOW-POWER TYPES SNS4ALSO8 and SN74ALS08 
SCHOTTKY TTL QUAN 2-INPUT AND GATES 






QUAD 2-INPUT AND GATES J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, I0N- POSITIVE LoGic: Y=AB | 
IMPLANTED SCHOTTKY TTL PROCESS 
Vec 4B YA 4Y 3B 3A BY 


* FUNCTIONALLY anp PIN-For-PIN _ 
COMPATIBLE witH TTL COUNTERPART Jai [13] (171 [11] [Tol | 9] | 8 
* IMPROVED AC PERFORMANCE over LS 
COUNTERPART At HALF THE POWER 
* SWITCHING SPECIFICATIONS at 50 pF | 


*  TMPROVED INPUT THRESHOLD VOLTAGE 
i a Pe a =) a Wo ed 


* IMPROVED LINE RECEIVING CHARACTER- 7 i” 
ISTICS IA 1B OY) =2A 2B DY ~—sOGND 





THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY II- THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 227, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-5V to 5-5V,RL=500 onms, 
CL=50pF (UNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS - 
SND4A AL SOS” NO4ALSOR N74ALSO8 | 


PARAMETER 





* SNS4ALS/74ALSO8 VALUES ARE AT Vcc = 5V, Ta = 25°C, CL = 15pF, RL = 500 OHMS 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NoTE) 
PARAMETER 


TEST CONDITIONS MIN TYP MAX {UNIT 


Vec=MAX,Vi=4 .5V 1.3 2-4. | mA 


rect UPPLY CURRENT, OuTPUTS LOW | Vcc=MAX ,VI=OV_ . ‘ 
NoTE: TYPICAL VALUES ARE AT Vcc = 5V, [A = 25° 





ADVANCE INFORMATION TEXAS IN STRUMENTS 


viguccs sche , IN RPORATE 
a new product. Specifications are subject co ORA D 


to change without notice. POST OFFICE BOX 225012 @® DALLAS, TEXAS 75265 


ADVANCED LOW-POWER TYPES SN54ALSO9 ann SN74ALSO9 
SCHOTTKY TTL QUAD 2-INPUT AND GATES with OPEN-COLLECTOR OUTPUTS 





* QUAD 2-INPUT AND GATES wiTH 
OPEN-COLLECTOR OUTPUTS J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LoGIc: Y=AB 


IMPLANTED SCHOTTKY TTL PROCESS 


Vcc 4B 4A 4Y 3B 3A BY 
“FUNCTIONALLY anp PIN-For-PIN Sede, ee eM pte Pe pee fee 
COMPATIBLE witH TTL COUNTERPART UAE De De 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


ys + 3 : 
* SWITCHING SPECIFICATIONS at 50 pF 


* — TMPROVED INPUT THRESHOLD VOLTAGE | : | 


“  TMPROVED LINE RECEIVING CHARACTER- 
ISTICS 





THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION~IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY I]- JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5V to 5.5V,RL=500 OHMS, 
CL=50PF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 76/7 FOR LOAD CIRCUITS & WAVEFORMS. 


SN5S4ALS/74ALS09* SNS4ALSOS SN74ALSOS fine 
PARAMETER MIN. TYP. MAX MIN TYP MAX MIN TYP MAX {UNIT 


TPLH 20 25 59 25 54 NS 
1 5 ]7 5 15 





PARAMETER TEST. CONDITIONS 
Vec=MAX Vi=4 .5 
Vcec=MAX ,V1=0V 
NoTE: TYPICAL VALUES ARE AT Vcc = 5V, Ta = 25°C 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NoTE) 








ADVANCE INFORMATION | 
TEXAS INSTRUMENTS 


. This document contains information on 235 
a new product. Specifications are subject INCORPORATED 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 






ADVANCED LOW-POWER TYPES SN54ALSIO ann SNZ4ALS10 
SCHOTTKY TTL TRIPLE 3-INPUT NAND GATES 





° TRIPLE 3-INPUT NAND GATES J or N PACKAGE 
* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Locic: Y=ARC 


IMPLANTED SCHOTTKY TTL PROCESS 


* FUNCTIONALLY ano PIN-For-PIN 
COMPATIBLE witH TIL COUNTERPART 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


* SWITCHING SPECIFICATIONS at 50 pF 

“  [TMPROVED INPUT THRESHOLD VOLTAGE 

“  TMPROVED LINE RECEIVING CHARACTER- 
ISTICS 





—— 


JA 1B 2A 2B 2C 2Y_ OGND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY II- JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- JHE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY: 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 276 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED JA RANGE,Vcc=4.5V To 5.5V,RL=500 oHMs, 
CL=50pF (UNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS - 


| papawereR SNSYALS/74ALS10" SNS4ALSIO - SN74ALSIO re 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX JUNIT 


TPHL 10 uy 21 Uy 18 
SNS4GALS/74ALSIO VALUES ARE AT Vcc = 5V, Ja = 25°C, CL = 15pF, RL = 500 onms 











SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER | JEST CONDITIONS | MIN typ ee 
Vec=MAX, V1=0V 0.32 0.6 
Vcc ie Vi=4..5V ay a ri 


aes TYPICAL VALUES ARE AT Vcc = 5V, 


















ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS 


INCORPORATED 






ADVANCED LOW-POWER TYPES_SN54ALS11 anp SN74ALS1I 
SCHOTTKY TIL TRIPLE 3-INPUT AND GATES 







TRIPLE 3-INPUT AND GATES J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Logic: Y=ABC 
IMPLANTED SCHOTTKY TTL PROCESS 
Vec 1G IW 3C 3B 3A 3Y 


* FUNCTIONALLY anp PIN-For-PIN aig. oe einen Ganda Gatti, ewctts eas ones 
COMPATIBLE witH TTL COUNTERPART J4{} (15) {17) {1d} {10 g 8 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


) 
* SWITCHING SPECIFICATIONS at 50 pF 
“ — TMPROVED INPUT THRESHOLD VOLTAGE 
*  TMPROVED LINE RECEIVING CHARACTER- tae ee ee 
ISTICS | 





THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE 
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY [I]. JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED [A RANGE,Vcc=4-5V To 5-5V,RL=500 oHMs, 
CL=50PF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/ FOR LOAD CIRCUITS & WAVEFORMS. 
SN54ALS/74ALST1 SNS4ALSII SN74ALSI] 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX {UNIT 
TPHL 6 4 iW a 10 NS 


* SNS4ALS/74ALSI11 values ARE AT Vcc = 5V, TA = 25°C, CL = 15PF, RL = 500 oHms 


Y CURRENT OVER RECOMMEND NG FREE-AIR TEMPERATURE RANGE (SEE NoTE) 


PARAMETER TEST FONDIT IONS 


ICCH SUPPLY CURRENT, OUTPUTS HIGH Vec=MAX ,V1=4.5V 
[cc SUPPLY CURRENT, OUTPUTS LOW coe a Vr=0 ——q, oe 
NoTE: TYPICAL VALUES ARE AT Vcc = 5V, 








ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
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TEXAS INSTRUMENTS 237 


INCORPORATED 


ADVANCED LOW-POWER TYPES SN54ALSI2 and SN/4ALS12 
SCHOTTKY TTL TRIPLE 3-INPUT NAND GATES with OPEN-COLLECTER OUTPUTS 





* TRIPLE 3-INPUT NAND GATES wit 
OPEN-COLLECTOR OUTPUTS : J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, JON- POSITIVE Locic: Y=ABC 
IMPLANTED -SCHOTTKY TTL PROCESS 
Vee 1C JY 3C SB 3A 3Y 


* FUNCTIONALLY anp PIN-For-PIN 
COMPATIBLE wiTH TTL COUNTERPART 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


* SWITCHING SPECIFICATIONS at 50 pF 

“IMPROVED INPUT THRESHOLD VOLTAGE 

“  TMPROVED LINE RECEIVING CHARACTER- 
ISEICS 





THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE 
ISOLATED, ION-IMPLANTED SCHOTTKY ITL PROCESS DEVELOPED BY TI- THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 276 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5V to 5.5V,RL=500 oHMs, 
CL=50PF CUNLESS OTHERWISE NOTED). REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS. 





SN54ALS/74ALSI2° SN54ALS12 SN74ALS12 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX {UNI 
15 9 / 9 40 NS 


5 
3 
12 VALUES ARE AT Vcc = 5V, Ja = 25°C, CL = 15PF, RL = 500 onms 

















SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NoTE) 
PARAMETER TEST CONDITIONS MIN TYP MAX 
CCH SUPPLY CURRENT, OUTPUTS HIGH Vcc=MAX,VI=O0V oP 1.6 ‘ 





Yoc=K m4 V 


NoTE: TYPICAL VALUES ARE AT Vcc = 5V, Ja = 2? 





ADVANCE INFORMATION 


This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS 


INCORPORATED 


ADVANCED LOW-POWER TYPES SNS4ALSI5 anp SN74ALS15 
SCHOTTKY TTL TRIPLE 3-INPUT AND GATES with OPEN-COLLECTER OUTPUTS 


“TRIPLE 3-INPUT AND GATES with 
OPEN-COLLECTOR OUTPUTS J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LoGIc; Y=ABC 
IMPLANTED SCHOTTKY TTL PROCESS 
Vec 1C LY S3C 3B 3A 3Y 


* FUNCTIONALLY anp PIN-For-PIN 





COMPATIBLE witH TIL COUNTERPART T4|_ {131 (12! [11! {ol | 9! [8 


COUNTERPART at HALF THE POWER 
* SWITCHING SPECIFICATIONS at 50 pF 
*  TMPROVED INPUT THRESHOLD VOLTAGE 
% ee LINE RECEIVING CHARACTER- 


*  TMPROVED AC PERFORMANCE over LS | 


JA IB 2A 2B 2C— = 2Y_— GND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY [[- THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED JA RANGE,Vcc=4-5V To 5-5V,RL=500 oHMs, 

CL=50PF (UNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/ FOR LOAD CIRCUITS & WAVEFORMS - 
SN54ALS/74ALS15 SN54ALS15 SN/4ALS15 

: PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX {UNIT 

ik 10 6 14 6 15 NS 


PHL 
* SNSYALS/74ALS15 vaLUES ARE AT Vcc = 5V, Ta = 25°C, CL = 15pF, RL = 500 onMs 











TIN 

PARAMETER TEST CONDITIONS | MIN TYP MAX [UNIT 
| Vec=MAX Vi=4 .5V 
Vec=MAX ,VI1=0V 1.66 3 


YPICAL VALUES ARE AT Vcc = 5V, [a = 25° 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NoTE) 
| 








ADVANCE INFORMATION 
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a new product. Specifications are subject 
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ADVANCED LOW-POWER TYPES SNS4ALS20 anp SN74ALS20 
SCHOTTKY TTL DUAL 4-INPUT NAND GATES 





* DUAL 4-INPUT NAND GATES . J or N PACKAGE 
* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Logic: Y=ABC)) 


IMPLANTED SCHOTTKY TTL PROCESS 


™ FUNCTIONALLY anp_PIN-For-PIN 
COMPATIBLE with TTL COUNTERPART 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF tHE POWER 


* SWITCHING SPECIFICATIONS at 50 pF 

“IMPROVED INPUT THRESHOLD VOLTAGE 

“IMPROVED LINE RECEIVING CHARACTER- 
ISTICS 


Vee 2) 2C NC 2B 2A 2Y 





1A JB NC Ic ID «(WY GND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY [I[.- JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE~WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY= 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 276 AND 22/:, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.-5V To 5-5V,RL=500 oHMs, 
CL=50PF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS. 


SN5S4ALS/74ALS20° SN54ALS20 SN74ALS20 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX {UNIT 
TPHL : i 5 28 5 25 | NS 


" SNS4ALS/74ALS20 VALUES ARE AT Vcc = 5V, TA = 25°C, CL = 15pPF, RL = 500 onMs 










SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NoTE) 

po PARAMETER CEST CONDITIONS OT min typ max [UNTTI 
Vec=MAX,V1=0V 0.22 0.4 
Vec=MAX ,Vi=4 .5V 0-81 1-5 












\ YPICAL VALUES ARE AT Vcc = 5V, Ja = 25 








ADVANCE INFORMATION 
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TEXAS INSTRUMENTS 


INCORPORATED 


ADVANCED LOW-POWER TYPES SN54ALS21 And SN74ALS21 
SCHOTTKY TTL DUAL 4-INPUT AND GATES 






* DUAL 4-INPUT AND GATES Jor N PACKAGE 
* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Locic: Y=ABCD 


IMPLANTED SCHOTTKY TTL PROCESS 


* FUNCTIONALLY anp PIN-For-PIN 
COMPATIBLE witH TTL COUNTERPART 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


* SWITCHING SPECIFICATIONS at 5O pF 

*  TMPROVED INPUT THRESHOLD VOLTAGE 

* [MPROVED LINE RECEIVING CHARACTER- 
ISTICS 








THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION~IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY I]. JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY: 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED [A RANGE,Vcc=4-5V to 5.5V,RL=500 oHMs, 
CL=50pPF (UNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS - 


| eae. s SN54ALS/74ALS21* SN54ALS21 SN74ALS21 inn 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX {UNIT 
re ee eee a 





TPLH 
TPHL 10 
" SN54A L = 500 oums 






21 VALUES ARE AT Vcc = 5V, IA = 25°C, CL = I5PF, R 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE (SEE Note) 
PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT 

fc Se CURREUT, ONTENTS Weak eed Q0-6/ 1.2 [mA 

Vec=MAX, VIE =0V : A 


ec TYPICAL VALUES ARE AT Vcc = 5V, Ta = 25° 





ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS oA 


INCORPORATED 


242 This document contains information on 







ADVANCED LOW-POWER TYPES SNS4ALS22 anp SN/74ALS22 
SCHOTTKY TTL QUAL 4-INPUT NAND GATES WITH OPEN-COLLECTOR OUTPUTS 





DUAL 4-TNPUT NAND GATES with 
OPEN-COLLECTOR OUTPUTS J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Logic: Y=ABCD 
IMPLANTED SCHOTTKY TTL PROCESS 


“FUNCTIONALLY anp_PIN-For-PIN 
COMPATIBLE witH TTL COUNTERPART 


IMPROVE) AC PERFORMANCE over LS 
COUNTERPART at HALF tHE POWER 


* SWITCHING SPECIFICATIONS at 50 pF 

*~ TMPROVED INPUT THRESHOLD VOLTAGE 

* IMPROVED LINE RECEIVING CHARACTER- 
ISTICS 


Vee 2) 2C NC 2B 2A 2Y 





THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TIl- THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED~POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 276 AND 227, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED JA RANGE,Vcc=4.5V To 5-5V,RL=500 ons, 
CL=50PF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS- 


| papaverer —_| ide aca gees we UNIT 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX [UNIT 





19 13 4? 13 5/ NS 
ALS/74ALS22 VALUES ARE AT Vcc = 5V, TA = 25°C, CL = 15pF, RL = 500 onms 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
AMETER TEST CONDITIONS MIN TYP MAX [UNIT 

Vcc=MAX,VI=0V_ N22. 0s 

‘IccL SUPPLY CURRENT, OUTPUTS Low [{ Vcc=MAX,VI=4.5V | 0.8 |. i 


NoTE: |YPICAL VALUES ARE AT Vcc = 5V, TA = 25°C 


Ra A SS TS IT TA I ET EOI LE I, OLS TIE TEE TE ELE EL ETE TI I RE Ee 


ADVANCE INFORMATION TEXAS INSTRUMENTS 


Ameo ; INCORPORATED 
a new product. Specifications are subject 


to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


ADVANCED LOW-POWER TYPES_SN54ALS27 and SN74ALS27 





SCHOTTKY TTL TRIPLE 3-INPUT NOR GATES 
* TRIPLE 3-INPUT NOR GATES J or N PACKAGE 
* ADVANCED OXIDE-ISOLATEN, ION- POSITIVE LoGcic; Y=AtB+tC 


IMPLANTED SCHOTTKY TTL PROCESS 


Veo. IC. -lY .3C -3B 233A 3Y 
* FUNCTIONALLY ano PIN-For-PIN ee a ee ea Ate ee. 
COMPATIBLE wit TTL COUNTERPART 14; j15} J12) tli} 110 9 8 


* IMPROVED AC PERFORMANCE over LS | 
COUNTERPART at HALF THE POWER 


* SWITCHING SPECIFICATIONS at 50 pF 
* IMPROVED INPUT THRESHOLD VOLTAGE 


ANS, Ne AS eB 7 
* — TMPROVED LINE RECEIVING CHARACTER- 
ISTICS 


cee FF ee ce 8 eee 


JA IB 2A 2B 2C) 2Y_— «GND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY TI- JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fr- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/, STANDARD OUTPUT- 


ee ee ee OVER ee TA oe ees 5V To 5-5V,RL=500 onms, 
(UNLESS OTHERWISE NOTED)- REFER TO PAGE OAD CIRCUITS & WAVEFORMS - 


“ae SN54A S/7HA S27" Sash ah SN74ALS27 uc 
PARAMETER MIN me MAX nh TYP MAX MIN TYP NA NIT 


TPLH 
TPHL NS 
" SNS4ALS/74ALS27 VALUES ARE 2 Vee = SN, ‘ 





SUPPLY CURRENT ue RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NoTE) 
| CPARAMIETER 


| TEST CONDITIONS = | somin typ max |UNIT 
[ect SUPPLY CURRENT, OUTPUTS HIGH | Vcc=MAX,VI=0V. | 0.97 1.8 | mA 
IccL_ SUPPLY CURRENT, OUTPUTS LOW Vec= Ve V7=4 .5V Z Ly MA 


OTE: |YPICAL VALUES ARE AT Vcc = 5V, IA = 





ADVANCE INFORMATION 
This document contains information on 
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TEXAS INSTRUMENTS 243 


INCORPORATED 









ADVANCED LOW-POWER TYPES SN54ALS28 AnD SN/4ALS28 
SCHOTTKY TTL QUAD 2-INPUT NOR BUFFERS 





* QUAD 2-INPUT NOR BUFFERS J or N PACKAGE 
* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Logic: Y=AtB 


IMPLANTED SCHOTTKY TTL PROCESS 


Veco 4Y 4B 4A 3Y 3B 3A 
“FUNCTIONALLY anp_PIN-For-PIN Set peed eet, eee He ea a 
COMPATIBLE with TTL COUNTERPART ES NZ SO 1 8 


* IMPROVED AC PERFORMANCE over LS | | 
COUNTERPART at HALF THE POWER 


* SWITCHING SPECIFICATIONS ar 50 pF 
* IMPROVED INPUT THRESHOLD VOLTAGE 


as OO OD I a 
*  TMPROVED LINE RECEIVING CHARACTER- 
ISTIGS 


YY 1A 1B 2 2h 2B. GND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY I[- JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fre THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5V to 5-5V,RL=500 oHMs, 

CL=50pF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/ FOR LOAD CIRCUITS & WAVEFORMS- 
SNS4ALS/74ALS28" N54ALS28 SN/4A 

PARAMETER MIN Tye MAX In TYP MAK MIN TYP MAX [UNIT 





NS 


SNS4YALS/74HALS28 VALUES ARE AT Vcc = 5V, Ta = 25°C, CL = 15pF, RL = 500 onms 






CURRENT OVER RECOMMEND TEMPERATURE RANGE (SEE NOTE) 
To PARAMETER “CON TOK MIN TYP MAX [UNIT 







Vec=MAX,V1=0V eens Fy ae 
Yec= ue VIF4e5V |B BMA 


YPICAL VALUES \ARE AT Vcc = 





ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS 


INCORPORATED 





ADVANCED LOW-POWER TYPES SN54ALS30 AND SN74ALS30 
SCHOTTKY TTL 8-INPUT NAND GATES 










8-INPUT NAND GATES J oR N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Locic: Y=ABCDEFGH 
IMPLANTED SCHOTTKY TTL PROCESS 
Vcc NC H G NC NC V4 


“FUNCTIONALLY anp_PIN-For-PIN Sethe, pace ued, Geeta Heh obese: 
COMPATIBLE with TTL COUNTERPART DE sat POF les fe 18 


* —TMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


) 
* SWITCHING SPECIFICATIONS at 50 pF 
*  TMPROVED INPUT THRESHOLD VOLTAGE 
“IMPROVED LINE RECEIVING CHARACTER- 
isiits 





| 3 
THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- EZ 
ISOLATED, ION-~IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY T[- JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 
OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED JA RANGE,Vcc=4-5V To 5.5V,RL=500 oHMS, 
CL=50PF (UNLESS OTHERWISE NOTED)» REFER TO PAGE 76/7 FOR LOAD CIRCUITS & WAVEFORMS - 
SN54ALS/74ALS50 SN5S4ALS30 SN74ALS30 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX [UNIT 
T 10 5 28 5 25 NS 


PHL 
* SNO4ALS/74ALS30 VALUES ARE AT Vcc = 5V, Ta = 25°C, CL = 15pF, RL = 500 onMs 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE (SEE NoTE) 

PARAMETER TEST CONDITIONS MIN TYP MAX [UNIT 
Vcc=MAX,V1=0V 0-22 0.36 | mA 
Vec=MAX ,V1=4 .5V . . 


OTE: TYPICAL VALUES ARE AT Vcc = 5V, JA = 25°C 
















[PRR YE, A I I Ta I I I ET a | 


ADVANCE INFORMATION 


This document contains information on 
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to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS 245 


INCORPORATED 





ADVANCED LOW-POWER TYPES SNS4ALS32 and SNZ4ALS32 
SCHOTTKY TIL = 


* QUAD 2-INPUT OR GATES J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LoGIc: Y=AtB 
IMPLANTED SCHOTTKY TTL PROCESS 


* FUNCTIONALLY anp PIN-For-PIN 
COMPATIBLE witH TIL COUNTERPART 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF tHE POWER 


SWITCHING SPECIFICATIONS at 50 pF 
* IMPROVED INPUT THRESHOLD VOLTAGE 


“IMPROVED LINE RECEIVING CHARACTER- 7 
ISTICS JA IB IY 2A 2B 2Y «GND 





THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE7- 
ISOLATED, ION-IMPLANTED SCHOTTKY I1L PROCESS DEVELOPED BY J]- JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fyre THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED JA RANGE,Vcc=4-5V to 5-5V,RL=500 onms, 
CL=50PF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 76/7 FOR LOAD CIRCUITS & WAVEFORMS. 


| SNO4ALS/74ALS32" SNS4ALS32 SN74ALS32 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX [UNIT 
TPLH : A NS 


TPHL 5 2 13 > 12 | NS 
" SNS4ALS/74ALS52 VALUES ARE AT Vcc = 5V, Ta = 25°C, CL = 15pF, Rt = 500 onms 





URRENT OVER RECOMME NG FREE-AIR TEMPERATURE RANGE (SEE Satan 
PARAMETER TEST CONDITIONS 
Vcc=MAX,V1=4.5V nae ee eee 
Hee Sey cee eine tae eee ed 2-6 4.9 | mA | 





NoTE: TYPICAL VALUES ARE AT Vcc = 5V, TA = 25°C 





ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
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TEXAS INSTRUMENTS 


INCORPORATED 


o ADVANCED LOW-POWER TYPES SN54ALS33 anp SN74ALS33 
SCHOTTKY TTL QUAD 2-INPUT NOR BUFFERS witH OPEN-COLLECTOR OUTPUTS 





# * QUAD 2-INPUT NOR BUFFERS wiTH 
OPEN-COLLECTOR OUTPUTS Jor N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LoGIc; Y=A+tB 
IMPLANTED SCHOTTKY TTL PROCESS 
Vec 4Y 4B YA 3Y 3B 3A 


* FUNCTIONALLY anp_PIN-For-PIN 
COMPATIBLE with TTL COUNTERPART 


* IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


* SWITCHING SPECIFICATIONS at 50 pF 

* — TMPROVED INPUT THRESHOLD VOLTAGE 

*  TMPROVED LINE RECEIVING CHARACTER- 
ISTICS 





7 a fae oy a 


TY JA IB 2Y 2A 2B GND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY TI]- JHE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-~POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY> 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 276 AND 22/7, BUFFER OUTPUT: 


SWITCHING CHARACTERISTICS OVER ou TA RANGE,Vcc=4-5V to 5-5V,RL=500 ons, 
CL=50PF (UNLESS OTHERWISE NOTED)+- REFER TO PAGE 26/ FOR LOAD CIRCUITS & WAVEFORMS - 


Ewe. SN54ALS/74ALS33* SN54ALS33 SN74ALS33 iia 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX {UNI 
a 
TPHL g 1S 
SNS4ALS/74ALS55 VALUES ARE AT Vcc = 5V, TA = 25°C, Ce = 15PF, RL = 500 onms 








CURRENT OVER RECOMMEN NG FREE-AIR TEMPERATURE RANGE (SEE Ey 
PARAMETER TEST CONDITIONS 







[oe SUPPLY CURRENT, ‘OUTPUTS HIGH Vcc=MAX,V1=0V 
IccL. SUPPLY CURRENT, OUTPUTS LOW cc=MA cue =4 .5V 


Note: TYPICAL VALUES ARE AT Vcc = 5V, 












ADVANCE INFORMATION 
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TEXAS INSTRUMENTS | 947 


INCORPORATED 







248 


ADVANCED LOW-POWER TYPES SN54ALS37, SN74ALS37, SNS4SALS4HO, and SN74ALS4O 
SCHOTTKY TTL NAND BUFFERS 





"ALS37 QUAD 2-INPUT NAND BUFFERS *  “ALS40 DUAL 4-INPUT NAND BUFFERS 

* ADVANCED OXIDE-ISOLATED, ION- * FUNCTIONALLY anp_PIN-For-PIN 
IMPLANTED SCHOTTKY TTL PROCESS COMPATIBLE with TTL COUNTERPARTS 

* IMPROVED AC PERFORMANCE over LS *  TMPROVED LINE RECEIVING CHARACTER- 
COUNTERPART at HALF THE POWER ISTICS 

* SWITCHING SPECIFICATIONS at 50 pF *  TMPROVED INPUT THRESHOLD VOLTAGE 

‘ALS37 « « » J orn N PACKAGE ‘ALS4O . . - J orn N PACKAGE 

Vec 4B 4A AY «=3BO OBA COBY Vee 2D 20 NC 2B 2A 2Y 


ple 113) |12) 11) [10) | 91 1 8 : T4] 1131 1121 JITt {101 1 9t ft 8 


| 
| | | 
| POSITIVE Logic: Y=AB ) POSITIVE Logic: Y=ABCD 
21 3), AS) 6h eZ A TZ Sol A Sie 16) ft 
WA soIB OLY) DPA OBR SCODY:~SsCGNND 1A JIB WN 1C 1D dJY~ GND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/, BUFFER OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5V to 5-5V,RL=500 onms, 
CL=50PF (UNLESS OTHERWISE NOTED)- REFER To PAGE 26/ FOR LOAD CIRCUITS & WAVEFORMS- 
| : | SNSYALS/74ALS37* | SN54ALS37 | SN74ALS37 | | 
PARAMETER | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX JUNIT] 
| TPLH | | | | Ns | 
| TPHI Ly { 3 10 | 43 8 | ns | 

| SND4ALS/74ALS | | | 


| | 
| PARAMETER [| MIN TYP MAX | MIN TYP MAX | mIN TYP MAX [UNIT] 
|TPLH | 4 | 2 10 | 2 8 |ns | 


| TPHI | Ly | 43 10 | 43 8 | ns | 
SN5S4ALS/74ALS37 and SNO4ALS/74ALS4O vaLues ARE AT Vcc = 5V, Ta = 25°C, 


CL = 15pF, Rt = 500 onms 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 

| | dl | SNSYALS/74ALS37 | SNOYALS/74ALS4O | | 
| PARAMETER | TEST CONDITIONS { min typ max | min typ max {UNIT 
[IccH SupPLy CURRENT, |Vcc=MAX, | | | | 


| OUTPUTS HIGH __[V1-QV | 0.86 1.6 | 0.43 0.8 | mA | 
|ICCL SUPPLY CURRENT, | VCc=MAX,LOW | | | | 
QUTPUTS LOW WVi=4.5V | Ly 6.4 | 2 3.2 | mA | 
Note: TYPICAL VALUES ARE AT Vcc = DV, Ta = 25°C 


ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





TEXAS INSTRUMENTS 


INCORPORATED 


ADVANCED LOW-POWER TYPES SN54ALS38 anp SN74ALS38 
SCHOTTKY TTL QUAD 2-INPUT NAND BUFFERS witH OPEN-COLLECTOR OUTPUTS 






* QUAD 2-INPUT NAND BUFFERS wITH 
OPEN-COLLECTOR OUTPUTS J or N PACKAGE 


* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LoGiIc: Y=AB 


IMPLANTED SCHOTTKY TTL PROCESS 


* FUNCTIONALLY anp_PIN-For-PIN 
COMPATIBLE with TTL COUNTERPART 


* [IMPROVED AC PERFORMANCE over LS 
COUNTERPART at HALF THE POWER 


* SWITCHING SPECIFICATIONS at 50 pF 

*  TMPROVED INPUT THRESHOLD VOLTAGE 

*  TMPROVED LINE RECEIVING CHARACTER- 
[SIGS 








THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY T[- THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, BUFFER OUTPUT: 


SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4.5V to 5-5V,RL=500 ons, 
CL=50pF (UNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS. 


i eee SN54ALS/74ALS58* SN54ALS38 SN74ALS38 wut 
PARAMETER MIN ae MAX ie TYP MAX Lt TYP we UNIT 
i 5V L 2. R 


+ 





S VALUES ARE << C 





CURRENT OVER RECOMME G FREE-AIR TEMPERATURE RANGE (SEE Stan 
PARAMETER TEST CONDITIONS 
[oca_RURECY cumnen, OUTEOTS HIS} Weer vey TS 


Vcc= We Vict BV 
co TYPICAL VALUES ARE AT Vcc = 5V, TA = 





ADVANCE INFORMATION ak I : 
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ADVANCED LOW-POWER TYPES SN54ALS74 AND SN/4ALS74 





250 


SCHOTTKY TTL DUAL D-TYPE POSITIVE-ENGE-TRIGGERED FLIP-FLOPS 
* DUAL D-TYPE POSITIVE-EDGE-TRIGGERED * FUNCTIONALLY anp_PIN-For-PIN 
FLIP-FLOPS COMPATIBLE witH TTL COUNTERPART 
* ADVANCED OXIDE-ISOLATED, ION- * IMPROVED AC PERFORMANCE over LS 
IMPLANTED SCHOTTKY TTL PROCESS COUNTERPART at HALF THE POWER 
* SWITCHING SPECIFICATIONS at 50 pF * IMPROVED INPUT THTRESHOLD VOLTAGE 
FUNCTION TABLE Vec 2 2D : 2. 2 20 


CLR CLK PRE 
12) {iit (10 










J oR N PACKAGE 





* THIS CONFIGURATION IS i ae ee ee 
NONSTABLE CLR ID CLK PRE 1Q 1Q ~~ GND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227, STANDARD OUTPUT 


TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RAN 


DATA SETUP TIME, TSU 
DATA HOLD TIME, TH 


LEAR OR PRESET INACTIVE STATE SETUP TIME, TSU 
CLOCK HIGH 
CLOCK LOW 

PULSE WIDTH, TW 

SETUP AND HOLD TIMES ARE WITH RESPECT TO LOW-TO- 25 TRANSITION OF CLOCK 





SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-5 To 5-5V,RL=500 oHMs, 
CL=50PF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS- 


SNOYALS/74ALS74" Fee Qe 
CAREER ERM St a Tye MAX Hy TYP _MAX MAX 
| FMAX 
TPLH PRESET OR x Bs hz 
a E i 
TPLH NS 
ar ee ee 3 ip 
* SNO4A yi = |5pPF, R 
R TEMPERATURE RANGE (SEE NOTE) 


VALUES ARE AT VCC = 
pcweeten | TEST Nps —_ fa ad ag 


| Vec=MAX 4) | MA | 

: TYPICAL VALUES ARE AT Vcc=)V, rs 

: Icc Is MEASURED WITH OUTPUTS OPEN. AND JD), Crk, AND PRE GROUNDED, THEN WITH D, 
CLK, anpD CLR GROUNDED- 



























ADVANCE INFORMATION 
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TEXAS INSTRUMENTS 


INCORPORATED 







ADVANCED LOW-POWER TYPES SN54ALS109 anp SN74ALS109 
SCHOTTKY TTL DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS with CLEAR anp PRESET 


DUAL J-K POSITIVE-EDGE-TRIGGERED “FUNCTIONALLY anp_PIN-For-PIN 






FLIP-FLOPS wiTH CLEAR anp PRESET COMPATIBLE with TTL COUNTERPART 
“ADVANCED OXIDE-ISOLATED, ION- *  TMPROVED AC PERFORMANCE over LS 
IMPLANTED SCHOTTKY TTL PROCESS COUNTERPART 
* SWITCHING SPECIFICATIONS at 50 pF *  TMPROVED LINE RECEIVING CHARACTER- 
ISTICS AND INPUT THRESHOLI) VOLTAGE 


FUNCTION TABLE 
INPUTS 


— we 


E CLR 


| 


OUTPUTS Vec 2 2 MR 2 2 2 
QQ LR CLK PRE 
V4) {13} (42) VT 


X 
X 
L 
[ 
H 
H 
X 


a 
ae Engen RG ES CE aan Gee = pe) 





ne ee ar i 
* THIS CONFIGURATION IS NONSTABLE CLR JJ IK CLK PRE 10 1Q ~~ GND 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 227, STANDARD OUTPUT- 


FREE-AIR TEMPERATURE RANGE 
HUN TYP MAX | TYP MAX MEN TYE MAX TYP MAX aL 
DATA SETUP TIME, TSU 
LEAR OR PRESET INACTIVE STATE SETUP TIME, TSU ff} +f ss 
 ————EEe 
PULSE WIDTH, TW | NS | 


SETUP AND HOLD TIMES ARE WITH RESPECT TO LOW-TO-HIGH TRANSITION OF CLOCK 






















SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-.5 to 5-5V,RL=500 onms, 
CL=50pPF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS. 


| SNS4ALS/74ALS109" SNS4ALS109 eee 
PARAMETER Ee th ye Mak THe MAX HTP MAK TYP MAX Lyn __Tve Wak MAX 
FMAX 


ree te ae 
TPHL CLEAR 10 2 2 NS 
TPLH NS 
_ 


SI09 VALUES ARE AT Vcc = SV, al ft = oor RL = 500 OHMS 














RANGE (SEE 


SNSUAL S109 SI7EALSTOO 
PARAMETER eS Se ll 


iIcc — SuPPLY CURRENT  ———*| ~“Vcc=MAX §<= 
oom YPICAL VALUES ARE AT Vcc= 
{| Icc IS MEASURED WITH OUTPUTS OPEN. met Tan K, CLK, AND PRE GROUNDED, THEN WITH JLK, 
CLK, ann CLR GROUNDED. 
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TEXAS INSTRUMENTS 


INCORPORATED 





251 


ADVANCED LOW-POWER TYPES SN5S4ALS112 and SN74ALS112 
SCHOTTKY TTL DUAL J-K NEGATIVE-ENGE-TRIGGERED FLIP-FLOPS witH CLEAR anp PRESET 





NUAL J-K NEGATIVE-EDGE-TRIGGERED * FUNCTIONALLY anp_PIN-For-PIN 


FLIP-FLOPS wiTH CLEAR and PRESET COMPATIBLE witH TTL COUNTERPART 
“ADVANCED OXIDE-ISOLATED, ION- “IMPROVED LINE RECEIVING CHARACTER- 
IMPLANTED SCHOTTKY TTL PROCESS ISTICS 
“  TMPROVED INPUT THRESHOLD VOLTAGE “SWITCHING SPECIFICATIONS at 50 pF 


FUNCTION TABLE 





) J or N PACKAGE 


a ead 6 


HIS CONFIGURATION IS 1CLK 1K IJ JPRE 10 10 2Q ~~ GND 
NONSTABLE 





FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, STANDARD OUTPUT. 


TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE 
SNS4ALSII2 ON/4ALSI12 
MIN TYP MAX 


















He SETUP TIME, TSU aoe 
R oR PRE INACTIVE STATE SETUP TIME,TSU; 20 =| 20 = | Ns |] 










Nota HOLD TIME, TH 
OCR ISR LS 
e CLOCKEOW - wo 0S Se ee NS 
PULSE WIDTH, TW | PRESET OR CLEAR LOW | 15 =| 15 ~~ ns | 







SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF CLOCK 


SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-5 To 5-.5V,RL=500 oHMs, 
CL=50PF (UNLESS CESISE IED BECTR TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS 





* SNOUALS/74ALS112 VALUES ARE AT Vcc = 5V, ik = 25°C, Ci = 15pPF, RL = 500 onms 


PPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE soe rt 
PARAMETER TEST CONDITIONS 
Tce SuppLy current | Vec=MAX  @ 
NoTE: JYPICAL VALUES ARE AT Vcc = 5V, Ja = 25° 
{| Icc IS MEASURED WITH OUTPUTS OPEN WITH J,K,CLK AND PRE GROUNDED, THEN WITH J,K, 
LK, and CLR GROUNDED. 








ADVANCE INFORMATION 
252 This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 © DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS 


INCORPORATED 








ADVANCED LOW-POWER TYPES SN54ALSI13 ann SN/4ALS113 
SCHOTTKY TTL DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS with PRESET 


DUAL J-K NEGATIVE-EDGE-TRIGGERED FUNCTIONALLY anp_PIN-For-PIN 
FLIP-FLOPS witH PRESET COMPATIBLE with TTL COUNTERPART 


“ADVANCED OXIDE-ISOLATED, ION- *  TMPROVED) LINE RECEIVING CHARACTER- 
IMPLANTED SCHOTTKY TTL PROCESS ISTICS 


* — TMPROVED INPUT THRESHOLD VOLTAGE 





* 





+ 


SWITCHING SPECIFICATIONS at 50 pF 
J or N PACKAGE 

Vee 2CLK 2K 23 2PRE 20 20 

Wt (43} (12] fit ol | 9] 18 


— 





* THIS CONFIGURATION IS tas Wee Zak ico «Sons of 
NONSTABLE 2 
1CLK IK 1J IPRE 10 10 ~~ GND 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 276 AND 22/7, STANDARD OUTPUT- 





TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
OND4ALSIT5S ON/4ALSI 15 








DATA HOLD TIME, TH () 
LOCK HIGH 
LOCK LOW eS | ae) (ee ea re (oe 





PULSE WIDTH PRESET LOW 


T 
ETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH~TO-LOW TRANSITION OF CLOCK 





SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-5 to 5.5V,RL=500 oHMs, 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 726/ FOR LOAD CIRCUITS & WAVEFORMS- 


SNS4ALS/74ALS115 SNS4ALS114 SNZ4ALS113 
PARAMETER FROM MIN TYP _ MAX __| MIN TYP _ MAX _| MIN TYP _ MAX_[UNIT 
FMAX Pa eh De en Ee ate ee Oe ee a 
TPLH 10 5 20 5 18 | NS 
TPHL CLOCK 4 24 / 22_|_NS 


Wy 

NO 

mp) 
55 
nn 


15 
TPLH 10 20 5 
it 
* SNO4ALS/74ALS113 vALUES ARE AT Vcc = 5V, Ta = 25°C, CL = 15PF, RL = 500 onms 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE (SEE NoTE) 
Icc 





PARAMETER TEST CONDITIONS | MIN TYP MAX [UNIT 
Vec=MAX 4 24 4.5 
NoTE: TYPICAL VALUES ARE AT Vcc = 5V, IA = i 
{| Icc IS MEASURED WITH OUTPUTS OPEN WITH J,K,CLK, AND PREF GROUNDED. 











ADVANCE INFORMATION 
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ADVANCED LOW-POWER SCHOTTKY TTL TYPES SNS4ALSII4 ann SN74ALS114 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS with PRESET, COMMON CLEAR, anp COMMON CLOCK 


DUAL J-K NEGATIVE-EDGE-TRIGGERED FUNCTIONALLY anp_PIN-For-PIN 
FLIP-FLOPS witTH PRESET, COMMON COMPATIBLE witH TTL COUNTERPART 


CLEAR anp COMMON CLOCK 
*  TMPROVED LINE RECEIVING CHARACTER- 
* ADVANCED OXIDE-ISOLATED, ION- ISTICS AnD INPUT THRESHOLD VOLTAGE 


IMPLANTED SCHOTTKY TTL PROCESS 
“SWITCHING SPECIFICATIONS at 50 pF 





FUNCTION TABLE 


Vec CLK 2K 23 2PRE 20 20 





“UO 
SE SG a a ort a pa 2) 
a a ES ee 


0 
* THIS CONFIGURATION IS NONSTABLE CLR 1K JJ IPRE IQ 10 ~~ GND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, STANDARD OUTPUT- 


NG FREE-AIR TEMPERATURE RANGE 
TYP ta TYP HN TYP MAK TYP MAX aa 
| DATA SETUP TIME, TSU. —i(‘C;O!O!!! Cd 
CLR on PRE INACTIVE STATE SETUP TIME mao 
PATA “HOLD: TIME$. 3H. nO INS 
Meni ee 
CLOCK LOW 2 | ee ee eee: 


| NS _| 
PULSE WIDTH, TW | PRESET OR CLEAR LOW ae ee eee ee 


SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF CLOCK 





SWITCHING CHARACTERISTICS OVER RECOMMENDED JA RANGE,Vcc=4.5 To 5.5V,RL=500 oHMsS, 
CL=50PF (UNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/ FOR LOAD CIRCUITS & WAVEFORMS. 


SNS4ALS/74ALS114" SNS4ALS114 eee 
EAR IER FROM MIN ue MAX Hn TYP __ MAX 
eee Or ee a 


f 





t = 500 onms 


TE) 


RANGE (SEE No 
PARAMETER Et I [gt corti: hat pe aah pel 


Se) cee ee | 2-4 48 


eee TYPICAL VALUES ARE AT VCC = 
{| Icc IS MEASURED WITH OUTPUTS OPEN ae 7 K, PK AND PRE GROUNDED, THEN WITH J,K, 





CLK, anp CLR GRoUNDED- 





ADVANCE INFORMATION 
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TEXAS INSTRUMENTS 


INCORPORATED 


ADVANCED LOW-POWER TYPES SN54ALS133 ann SN74ALS133 
SCHOTTKY TTL 13-INPUTL NAND GAT 





* —13-INPUT NAND GATE J or N PACKAGE 
* ADVANCED OXIDE-ISOLATED, ION- POSITIVE Locic: Y=ABCDEFGHIJKLM 
IMPLANTED SCHOTTKY TTL PROCESS 
Ver MM L K J I H Y 
* FUNCTIONALLY anp PIN-For-PIN ee ee ee 
COMPATIBLE with TTL COUNTERPART let {15} {14} fd 12} {11} [10 9 


* TMPROVED INPUT THRESHOLD VOLTAGE 
“  TMPROVED LINE RECEIVING CHARACTER- ) 
ISTICS 


SWITCHING SPECIFICATIONS at 50 pF 


> 
we) 
(om) 
Rae 
rm 
™ 
G 
Ga? 
S 





THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TIL PROCESS DEVELOPED BY I]. THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy+ THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS, SEE PAGES 226 AND 22/7, STANDARD OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-5V To 5-5V,RL=500 onms, 
CL=50PF (UNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/7 FOR LOAD CIRCUITS & WAVEFORMS - 
SN54ALS/74ALS 154 54HALS1 33 SN/4ALSI5 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX {UNIT 
T 10 5 2 5 25 NS 


PHL | 8 
* SNS4ALS/74ALS153 VALUES ARE AT Vcc = 5V, TA = 25°C, CL = J5PF, RL = 500 onms 


RRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 


PARAMETER TEST CONDITIONS MIN TYP MAX 





CCH SUPPLY. CURRENT, OUTPUTS HIGH Vec=MAX,V1=0V | SCO-2N 0-34 | 
CCL __ SUPPLY CURRENT, OUTPUTS LOW Vec=MAX VI=4 .oV Q.-56 0.8 
OTE: TYPICAL VALUES ARE AT Vcc = 5V, = 
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TEXAS INSTRUMENTS 255 


INCORPORATED 


ADVANCED LOW-POWER TYPES SN5S4ALS573 anp_SN74ALS573 





256 


SCHOTTKY TTL OCTAL D-TYPE TRANSPARENT LATCHES 

* OCTAL D-TYPE TRANSPARENT LATCHES * BUS-STRUCTURED PINOUTS 

* ADVANCED OXIDE-ISOLATED, ION- * IMPROVED AC PERFORMANCE OVER ‘LS3/3 
IMPLANTED SCHOTTKY TTL PROCESS AT APPROXIMATELY HALF tHe POWER 

* FUNCTIONALLY EQUIVALENT To THE * 3-STATE BUFFER-TYPE OUTPUTS DRIVE 
‘L$373 and ‘S373 BUS LINES DIRECTLY 


* SWITCHING SPECIFICATIONS at 50 pF | 
Vee 10 A 30 40 5Q 68 7Q  8Q ENABLE 


FUNCTION TABLE C 
Se «LAO ITO IOI AS 1 a TS 2) 
[OUTPUT | ENABLE | [QUTPUT| =| | | 
[CONTROL] C | | @ | | | 
| | | | | J or N PACKAGE | 


D} 
E ae fe. te 
X 


H 
| E | E |x [ Qo | ay eo oeaey | 
H X |X a ee a aT a eS a fa eh es) a 


0c 1D 2D 3D 4D SD 66D 67D CSD CUGND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE 
MIN TYP MAX 
| DATA SETUP TIME, TSU | | ns | 
DATA HOLD TIME, TH / NS 


| WIDTH OF ENABLE PULSE, TW |_10 | ns | 
ETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF ENABLE 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5 To 5-5V,RL=500 ons, 
CL=50pF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/ FOR LOAD CIRCIUTS & WAVEFORMS- 
| SNS4ALS/74ALS5/75*| SNS4ALS573 | SNZ4ALS575 | | 


| | 
| PARAMETER | FROM | MIN TYP MAX | MIN TYP MAX | MIN Typ Max [UNIT] 
| TPLH | | ns | 


| | | 
| TPHL. | DATA | 5 | 2? i ae ee 12 | Ns | 
| TPLH | | | | | ns | 
| TPHL | _ ENABLE | ll] | 20 | 8 19 | ns | 
| TPZH |  QUTPUT | 8 | 21 | 


8 

4 5 

| TPZL | Contro. | 8 | 4 242. 25 18 [ns | 

| TPHZ | UTPUT | | 0 | | Ns | 

|_ TPLZ | CONTROL _| 5 ae ihe ie ae 13 | ns | 
/ VALUES ARE AT Vcc = OV, IA = , CL = IbpF, RL = OHMS 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE (SEE NOTE) 


MIN TYP MAX 
[IccH SUPPLY CURRENT, OUTPUTS HIGH | | 10 J4 | mA 


LIccL SuPPLY CURRENT, OUTPUTS LOW | Vec = MAX, 15 a | mA | 


[Iccz SuPPLY CURRENT, OUTPUTS DISABLED | OUTPUTS OPEN | 1 [| mA | 
OTE: IYPICAL VALUES ARE AT Vcc = DV, [a = 2 


ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





TEXAS INSTRUMENTS 


INCORPORATED 








ADVANCED LOW-POWER TYPES SN54ALS574 ann SN74ALS574 
SCHOTTKY TTL OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 


OCTAL D-TYPE EDGE-TRIGGERED BUS-STRUCTURED PINOUT 


FLIP-FLOPS 
™ IMPROVED AC PERFORMANCE OVER ‘LS374 
ADVANCED OXIDE-ISOLATED, ION- AT APPROXIMATELY HALF THE POWER 


pHa peste eas gee * 3-STATE BUFFER-TYPE OUTPUTS DRIVE 
* FUNCTIONALLY EQUIVALENT To THE BUS LINES DIRECTLY 


pew 2a * SWITCHING SPECIFICATIONS at 50 pF 





* 


FUNCTION TABLE Voc 10 OM 3 WW 50 68 7 80 CLK 


[OUTPUT | | OUTPUT] — | | 
[CONTROLICLOCK] D | Q [ | | 
| Lae. | =. J or N PACKAGE | 
Pe WP et Te | 
| ~E [| L {| X [| Qo | 


ER ue CO ee, ene ee Umi Fe i 2) 1 a oF FP) C0 


oc ID 2 3D 4D SD 6D 67D) «68D OUGND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


‘eee REQUIREMENTS OVER RECOMMENDED scar FREE-AIR iy Se RANGE 


| 

| | MIN TYP MAX | MIN TYP MAX [UNIT] 
DATA SETUP TIME, TSU NS 
ATA HOLD TIME, TH NS 
IGH NS 


| WIDTH OF CLOCK PULSE, TW | Low | I/ | 15 | ns | 
ETUP AND HOLD TIMES ARE WITH RESPECT TO LOW-TO-HIGH TRANSITION OF CLOCK 
SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-5 to 5-5V,RL=500 onms, 
Ci=50pF CUNLESS OTHERWISE _NOTED)- REFER To PAGE 26/7 FOR LOAD CIRCIUTS & WAVEFORMS. 
| SNSGALS/74ALS574* | SNO4ALS574 SOT SN74ALS574 | 


—_— 
i ty (ED) 
pal baa, 
Tt 
_ 
Carcs 
PA oe 
ae 
J 


PARAMETER FROM MIN TYP MAX MIN TYP MAX | MIN TYP MAX [UNIT 

FMAX é : Z 
| TPLH | | | 4 Ib | 4 12 | ns | 
| TPHI | Crock | / | 4 (ee 12 NS 
| TPZH | UTPUT | | 4 | | ns | 
|_ TPzI | Contro. | 8 | 4 Pies © 18 | ns | 
| TPHZ |  QuUTPUT | / 8 ae 10 |] 2 8 | ns | 


LN 


| TPLZ | _Contro. | 5 | 15: LS 13 | ns | 
SNS4ALS/74ALS574 vaLuES ARE AT Vcc = 5V, Ta = 25°C, CL = 15PF, Re = 500 onms 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARA R S MIN TYP MAX 

lIccH SuPPLY CURRENT, OUTPUTS HIGH | | 10 | mA } 

{fcc SUPPLY CURRENT, OUTPUTS LOW | Vec = MAX, = | Ly. | mA | 

[Iccz SUPPLY CURRENT, OUTPUTS DISABLED | OUTPUTS OPEN | . | mA | 

Note: TYPICAL VALUES ARE AT Vcc = 5V, Ta = 25°C 
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TEXAS INSTRUMENTS 


INCORPORATED 


[201 119) |18| [17] 116) (15) (14t 1st 112) |) 
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ADVANCED LOW-POWER TYPES SN54ALS576 anp_SNZ4ALS5/6 





SCHOTTKY TTL OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS wit INVERTED OUTPUTS 
* OCTAL D-TYPE EDGE-TRIGGERED FLIP- * BUS-STRUCTURED PINOUT - 
FLOPS with INVERTED OUTPUTS * BUFFER-TYPE OUTPUTS DRIVE BUS 
* ADVANCED OXIDE-ISOLATED, ION LINES DIRECTLY 
IMPLANTED SCHOTTKY TTL PROCESS * SWITCHING SPECIFICATIONS ar 50 pF 
Vc I WM MW WW SK A WM BS CK 
FUNCTION TABLE _ 
(20! JTS! (TS! JT7) (Te! JIS) (TS) JTS) 12) ITT 
TOUTPUT |) 1OUTPUTT 7 | 
{CONTROL |CLOCK| Peek i | 
| | | | J or N PACKAGE | 


| 

| D 
| Ll | | L | | 
| | X 


H 
L | L | Qo} |] ae, ea 
H X X Z | tf] (21 |35] J4l lol [el IAI {3l 19! [10! 


— — 


0c ID 2 3 4D SD 6D 7D 8D GND 
FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


ia REQUIREMENTS OVER RECOMMENDED OPERATING CHEATS SL RANGE 


| | 
| | | MIN TYP MAX | MIN Typ MAX [UNIT] 
| DATA SETUP TIME, TSU | | | ns | 


| DATA HOLD TIME, TH [Ns _| 

| { HteH {| 10 | 10 | ns | 

| WIDTH OF CLOCK PULSE, TW | Low | | | ns | 
ETUP AND HOLD TIMES ARE WITH RESPECT TO LOW-TOTHIGH TRANSITION OF CLOCK 


SWITCHING CHARACTERISTICS OVER pec OMENDED ie RANGE, ees 5 To 5.5V,RL=500 onms, 


Ci=50pF (UNLESS OTHERWISE NOTED)+ REF E 26/7 FOR LOAD CIRCIUTS & WAVEFORMS. 

| ISHEGATS/7URLSS76*T- “SHISUALSS76 | SN/Z4ALS5/6 | 
PARAMETER FROM MIN TYP MAX MIN TYP MAX | MIN TYP MAX [UNIT 
FMAX Z 


| TPLH | | i | 4 5] 4 12 | ns | 

| TPHL | Crock | / | 4 1 a 12 | ns | 

| TPZH | UTPUT | | | 4 | ns | 

| TPZL | ContTRoL | 8 | 4 21 | 18 | ns | 

| TPHZ | UTPUT | | | | ns | 
4 15 15 


= 











TPLZ CONTROL 5 
* SNS4ALS/74ALS5/6 VALUES ARE AT Vcc = DV, 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS | min typ max [UNIT 


[ICCH SUPPLY CURRENT, OUTPUTS HIGH I | . {| MA | 

|IccL SUPPLY CURRENT, OUTPUTS LOW | Vcc = MAX, | . | MA | 

[lccz SUPPLY CURRENT, OUTPUTS DISABLED | OUTPUTS OPEN | 15-5 2/7 | mA | 
OTE: IYPICAL VALUES ARE AT Vcc = DV, JA = 


an SE ee a eel 
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TEXAS INSTRUMENTS 


INCORPORATED 
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ADVANCED LOW-POWER TYPES SN54ALS580 anp SN74ALS580 
SCHOTTKY TTL OCTAL D-TYPE TRANSPARENT LATCHES with INVERTED OUTPUTS 





* OCTAL D-TYPE TRANSPARENT LATCHES *  BUS-STRUCTURED PINOUT 


wITH INVERTED OUTPUTS : TYPE DUTPUTS DRIVE 
* 3- UFFER-TY 
* ADVANCED OXIDE-ISOLATED, ION- TiS DIRECTLY 


IMPLANTED SCHOTTKY TTL PROCESS 
* SWITCHING SPECIFICATIONS at 50 pF 


Vc 10 A 32 W SQ G& A 8Q ENABLE 


[OUTPUT {ENABLE | [OUTPUT] | | 
ICONTROL! C | D | Q |[ | | 
fie A ne “Vee sh Ey J or N PACKAGE | 
(fee Somme ne» Ge | 
(iar amma (em (me ame 30 | ee mc Pe | 
H X X AT Zh lo eR) a) Te eo | 


o 1 2 3D 4D USD UBUD OSDCOGND 





FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREETAIR TEMPERATURE RANGE 
MIN TYP MAX [UNIT 


| DaTA SETUP TIME, TSU | 10 | ns | 
ATA HOLD TIME, TH 0 NS 

| WIDTH OF ENABLE PULSE, TW | 15 | ns | 
ETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH"TO-LOW TRANSITION OF ENABLE 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5 To 5.5V,RL=500 onms, 
CL=50PF (UNLESS OTHERWISE NOTED) - BEreR To PAGE 26/ FOR LOAD CIRCIUTS & WAVEFORMS - 
f 4 ( \ 8( 


| | | SNO4A 80"{ SK | 

| PARAMETER | FROM | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX [UNIT] 
[ TPLH | | | | | ns | 
|_TPHL | Data 5 | 3 i hs oe ee 12 |_ns | 
| TPLH | | ll | 8 29 | 8 22 | ns | 
| TPHL { ENABLE | 1] | 8 22 | 8 21 |_ns | 
| TPZH | UTPUT | | 4 2i|{ 4 | ns | 
| TPZL | Contro. | 8 | 4 21 {| 4 18 | Ns | 
| TPHZ | UTPUT | | é | | ns | 


| TPLZ | _ ConTRoI | 5 | 1s) 13 | ns | 
SN54ALS/74ALS580 vaLUES ARE AT Vcc = 5V, Ta = 25°C, Ce = l5pr, Re = 500 


OHMS 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS | min typ max | UNIT 
M 


LICCH SUPPLY CURRENT, OUTPUTS HIGH | | | | 

CCL SUPPLY CURRENT, OUTPUTS LOW | Vec = MAX, | 4 | mM! 

LIccz SUPPLY CURRENT, OUTPUTS DISABLED | QUTPUTS OPEN | sd 26-1. MA 
: TYPICAL VALUES ARE AT Vcc = DV, IA = 





ADVANCE INFORMATION 
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TEXAS INSTRUMENTS 259 


INCORPORATED 


ADVANCED LOW-POWER 
SCHOTTKY TTL 


TYPES SNS4ALS873 ann SNZ4ALS873 
DUAL 4-BIT D-TYPE LATCHES 





260 


“DUAL 4-BIT D-TYPE LATCHES 


BUS-STRUCTURED PINOUT 


5-STATE BUFFER-TYPE OUTPUTS DRIVE 
BUS LINES DIRECTLY 


* ADVANCED OXIDE-ISOLATED, ION- . 
IMPLANTED TTL SCHOTTKY PROCESS 


* — SWITCHING SPECIFICATIONS at 50 pF 


ENABLE ENABLE 
Veco IC 101 102 103 104 201 202 203 204 2C 2CIR 
24) 1231 122) [211 1201 119) 118) (17) [16] (15) JIS] [13 


FUNCTION TABLE 
ENT || 


! 


eee aa 


| | 
| 
JT or NT PACKAGE ! 
| | 


PAW) alsa ores) EAN 8 (8) Ol aL 12 


ICLR 10C 1D1 1D2 1D3 1D4 2D1 202 203 204 20C GND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


= rr oe 
ff lr MN 


S<— eel 


aa oy 
az) 
© 


[TE E>< >> 


TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
MIN TYP MAX 


| DATA SETUP TIMES, TSU al | ns | 
DATA HOLD TIMES, TH a NS 

| ENABLE HIGH | | ns | 

| PULSE WIDTH, TW | CLEAR Low | [_ns_| 


SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH-TO-LOW TRANSITION OF ENABLE 


SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-5 To 5.5V,RL=500 onms, 
CL=50PF (UNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/7 FOR LOAD CIRCIUTS & WAVEFORMS - 


| | |SNS4ALS/74ALS873*| SNO4ALS873 = [| )=s SN74ALS873 | 
{ PARAMETER { FROM { MIN TYP MAX { MIN TYP MAX | MIN TyP MAX [UNIT 
| TPLH | | | 2 1 2 12 | ns | 
| TPHL | _DaTA | 5 | 2 15 2 12 | ns | 
| TPLH | | | | ns | 
| TPHL | _ ENABLE | ll | 8 22 | 8 21 | ns | 
| TPZH | UTPUT | | | | ns | 
| TPZL | Contro. | 8 | 4 21 | 4 18 | ns | 
| TPHZ | OuTPuUT | 5 | 2 10 | 2 8 | ns | 
TEL2 jab 5 é A 2 i NS 
NS 


6 
; CNSUALS7/EALSE73~ VALUES ARE AT Vcc = 5V, Ta = 25°C, / = 15prF, RL = 500 onms 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-~AIR TEMPERATURE RANGE (SEE NoTE) 
RAMETE TEST CONDITIONS MIN TYP MAX [UNIT 


[TccH SUPPLY CURRENT, OUTPUTS HIGH | | 10 21 | MA | 

CCL__ SUPPLY CURRENT, OUTPUTS LOW | . Vee = MAX, 9 | mI 

|Iccz SUPPLY CURRENT, OUTPUTS DISABLED | OUTPUTS OPEN | 15-5 51 | mA | 
: [TYPICAL VALUES ARE AT Vcc = DV, IA = 


ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. 





TEXAS INSTRUMENTS 


INCORPORATED 
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





ADVANCED LOW-POWER TYPES SNS4ALS374 anp SN74ALS874 
SCHOTTKY TTL DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 





* DUAL 4-BIT D-TYPE BUS~STRUCTURED PINOUT 


erp alten foe hee 3-STATE BUFFER-TYPE OUTPUTS DRIVE 
* ADVANCED OXIDE-ISOLATED, ION- BUS LINES DIRECTLY 


IMPLANTED TUL SCHOTTKY FROCESS = WITCHING SPECIFICATIONS at 5O pF 
FUNCTION TABLE Vec ICLK 101 102 103 104 201 202 203 204 2CLK 2CIR 


* 


tt. Il. | 

TR Kt [ : ! 

PLIXIX} ULE) JT on NT PACKAGE | 

HUH) # | UH | | 

a ae | A a ee 
HIXE LL LIQo lil 2; 3) 4) ot 6) 171 8? 9? (or ir i 


ICLR 10C 1D1 1D2 1D3 1D4 2D1 22 203 2D4 20C GND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE 
| | SNS4ALS874 =| = SN74ALS874 | | 


| | MIN TYP MAX | MIN TYP MAX [UNIT] 
| DATA SETUP TIMES, TSU | | Ns | 


| DATA HOLD TIMES, TH | 4 | 0 |_ns_| 


| CLEAR INACTIVE STATE SETUP TIME, TSU | 10 { 10 | ns | 
| | CLOCK HIGH 0 0 NS 


| | CLock tow | I/ |] | ns | 
| PULSE WIDTH, TW | CLEAR tow | 10 | 10 | ns | 
ETUP AND HOLD TIMES ARE WITH RESPECT TO LOW-TO-HIGH TRANSITION OF CLOCK 
SWITCHING CHARACTERISTICS OVER pe CONMENDED Ls ange ec 5 to 5-5V,RL=500 onms, 
Cr=50PF (UNLESS OTHERWISE NOTED)- REFE E 26/7 FOR LOAD CIRCIUTS & WAVEFORMS - 
| | TSHEUATS/7GALSE/0"] SfIBUATSO7E | SNZ4ALS874 — | | 
| PARAMETER | FROM | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX [UNIT] 
FMAX Z 


| TPLH | | | 5] 4 12 | Ns | 
| TPHL | Crock | / | 15: 12 | ns | 
| TPZH | UTPUT | | | ns | 


| TPHZ |  QuTPpuT | 4 
| PLZ | ONIROL | | 15 | 13 | Ns | 
NS 
: SNSUALS7/GALSS74 VALUES ARE AT Vcc = 5V, Ta = 25°C, CL = 15pF, Re = 500 onms 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS | min typ max {UNIT 

| {CCH UPPLY CURRENT, OUTPUTS HIGH | M 

LIcce SUPPLY CURRENT, OUTPUTS LOW | Vec=MAX, | 18 29 | mA | 


| Iccz SUPPLY CURRENT, OUTPUTS DISABLED | OUTPUTS OPEN | 20. 31 | mA | 
; YPICAL VALUES ARE AT Vcc = DV, JA = | 


ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @® DALLAS, TEXAS 75265 
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ADVANCED LOW-POWER TYPES SNS4ALS876 and _SN74ALS8/6 
SCHOTTKY TTL DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS with INVERTED OUTPUTS 





262 


* DUAL 4-BIT D-TYPE EDGE-TRIGGERED * —BUS-STRUCTURED PINOUT 

FLIP-FLOPS WITH INVERTED OUTPUTS # 3-STATE BUFFER-TYPE OUTPUTS 
* ADVANCED OXIDE-ISOLATED, ION- ENE enna ane anes 

IMPLANTED TTL SCHOTTKY PROCESS * SWITCHING SPECIFICATIONS at 50 pF 
FUNCTION TABLE Veo CLK 101 102 103 14 21 202 203 204 2CLK PRE 


DaLDanira ! | 
| L Hi X | Hf | ) JT on NT PACKAGE 
A de ee | 
Fi 4 le cab he Ac gn 
H IX! L_{ L|@o BB ae a = 9 ee 


IPRE JOC 1D1 1D2 1D3 1D4 2D1 202 203 2D4 2OC GND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


“TIMING REQUIREMENTS OVER RECOMMENDED oe CHEARTSS TEMPERATURE RANGE 
| 


4ALS8/6 =|) SN74ALS8/6-— | | 


| | | MIN TYP MAX | MIN TYP MAX [UNIT] 
| DATA SETUP TIMES, TSU | | | ns | 


| DATA HOLD TIMES, TH | 4 | 0 | ns _| 


| PRESET INACTIVE STATE SETUP TIME, TSU | 10 | 10 | ns | 
| | CLOCK HIGH | | [ns | 
LOCK LOW NS 


| | 
| PULSE WIDTH, TW | Preset Low | 10 | 10 | ns_| 
ETUP AND HOLD TIMES ARE WITH RESPECT TO LOW-TO-HIGH TRANSITION OF CLOCK 


SWITCHING CHARACTERISTICS OVER ECON Uf nee oe 5 To 5.5V,RL=500 onms, 
Cr=50pF (UNLESS OTHERWISE NOTED)- EF 26/ FOR LOAD CIRCIUTS & WAVEFORMS- 


| | ISNSGALS/74RLSB/6"| “SIBUALSE76 | SN74ALS8/6 | | 


| PARAMETER | FROM | MIN TYP MAX | MIN TYP MAX | MIN Typ MAX [UNIT 
| FMAX | | | | [Mhz | 


| TPLH | | / | 4 5] 4 12 | ns | 
| TPHL | CLOCK | / | 4 5} 4 12 | ns | 
| TPZH UTPUT | | | | ns | 
| TPZL |  Contror _| 8 | 4 21 | 4 18 | ns | 
| TPHZ | Output | 4 EZ 10 | 2 8 | Ns | 
| Tz | pvtakOL | 5 | 3 15 | 2 13 | ns |{ 
LT | | il | 6 22 | 19 | ns | 
* °SHSUALSVUMLSRIe ae ARE AT Vcc = 5V, Ta = 25°C, CL = er Rt = 500 onms 
SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE) 
PARAMETER TEST CONDITIONS | min typ max [UNIT 
| ICCH SUPPLY CURRENT, OUTPUTS HIGH 
| Icch SUPPLY CURRENT, OUTPUTS LOW | Vec = MAX, 18 29 | mA 


| Iccz SUPPLY CURRENT, OUTPUTS DISABLED | OUTPUTS OPEN | 20 41 | mA | 
OTE: IYPICAL VALUES ARE AT Vcc = DV, JA = | 


ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 





TEXAS INSTRUMENTS 


INCORPORATED 






ADVANCED LOW-POWER TYPES SN54ALS880 anp_SN/74ALS880 
SCHOTTKY TTL DUAL 4-BIT D-TYPE LATCHES with INVERTED OUTPUTS 


* DUAL 4-BIT D-TYPE LATCHES * — BUS-STRUCTURED PINOUT 


WITH INVERTED OUTPUTS 
“ 3-STATE aes OUTPUTS DRIVE 


* ADVANCED OXIDE-ISOLATED, ION- BUS LINES DIRECT 
IMPLANTED TTL SCHOTTKY PROCESS 















ENABLE ENABLE 
Vec 1C 101 102 103 104 201 202 203 204 2 2PRE 


FUNCTION TABLE 
(20) (23) J22| |2T) |201 119) (18) [17) {16 115) 144) | 13) 


| | 
| | 
JT or NT PACKAGE | 
| | 


X 
| | | 
JH IX} LE} Ligol 4 fi a) Fe es ee se) ke 


IPRE JOC 1D1 1D2 1D3 D4 2D1 22 203 2D4 20C GND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/, BUFFER OUTPUT- 


TIMING REQUIREMENTS OVER RECOMMENDED OPERATING FREETAIR TEMPERATURE RANGE 
MIN TYP MAX 


| DATA SETUP TIMES, TSU ae | ns | 


| DATA HOLD TIMES, TH | 0 | ns | 
| | ENABLE HIGH NS 


| PULSE WIDTH, TW | PREsET Low | 1 | ns | 


SETUP AND HOLD TIMES ARE WITH RESPECT TO HIGH~TO-LOW TRANSITION OF ENABLE 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4.5 To 5.5V,RL=500 onms, 
Cr=50pF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/7 FOR LOAD CIRCIUTS & WAVEFORMS: 


| PARAMETER | FROM | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX [UNIT] 
TPLH : | NS 


TPHL DATA 5 
| TPLH — 


| TPZL | Contror. | 8 | yA ae. 18 {| ns | 


| TPHZ | QuTPUT | 3 | 
TPLZ CONTROL 


| | | 5 | | | | 
| TPHL | RESET | bl | 4 | 6 1 {ns | 
* SNS4ALS/74ALS873 VALUES ARE AT Vcc = 5V, TA = 25°C, Ci = L5pr, Re = 50 


0 OHMS 


SUPPLY SO RBANETER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE (SEE NOTE) 


TEST CONDITIONS | min typ max [UNIT 


| TccH SUPPLY CURRENT, OUTPUTS HIGH | | 14 7] | mM] 

| lect UPPLY CURRENT, OUTPUTS LOW | Vcc = MAX, | 9 29 | mA | 

| IccZ SUPPLY CURRENT, OUTPUTS DISABLED | OUTPUTS OPEN | 20 351 | mA | 
: TYPICAL VALUES ARE AT Vcc = DV, TA = 





ADVANCE INFORMATION 


This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS 


INCORPORATED 


= Ww 
fl i, 
ica) 
ca Sie 
(on) 
am) 
= 
a) 
et be) 
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4 
3 
| TPHL | __ ENABLE | lI | 8 22 | 8 21 | ns | 
| TPZH | UTPUT | | ; | 18 | ns | 
2 
3 
6 


* SWITCHING SPECIFICATIONS at 50 pF 
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ADVANCED LOW-POWER = TYPES SN54ALS1000, SN74ALS1000, SNS4ALS1020, ann SN/4ALS1020 
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SCHOTTKY TTL NAND GATES 

*  "ALSIO00 QUAD 2-INPUT NAND GATES *  "ALS1020 DUAL 4-INPUT NAND GATES 

* ADVANCED OXIDE-ISOLATED, ION- * FUNCTIONALLY ano PIN-For-PIN 
IMPLANTED SCHOTTKY TTL PROCESS COMPATIBLE with TTL COUNTERPARTS 

* IMPROVED AC PERFORMANCE a * IMPROVED INPUT THRESHOLD VOLTAGE 
INCREASED OUTPUT aie CAPABILITY ANDLINE RECEIVING CHARACTERISTICS 
OVER THE ‘LSOO AND ‘LS20 


* SWITCHING SPECIFICATIONS at 50 pF 


'ALS1000. . » J or N PACKAGE ‘ALS1020. . « J or N PACKAGE 

Vec 4B 4A AY 3B 3A BY Vec 20 20 NC BW A 
—_{T48l [T3t [12] (1Tt [TO] | 9] | 8 {TH} fT3] [121 411) [101 | 9] | 8) 
| ; | 
POSITIVE LoGic: Y=AB | POSITIVE LoGic: Y=ABCD | 
Z 
ESPEN Sra ES ess 

1A 1BOOLY «2A 2B O2Y”sCGND 1A 1BOONC «OC: «1D «OY sGND 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/, BUFFER OUTPUT: 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5V to 5.5V,RL=500 onms, 
CL=>0PF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/ FOR LOAD CIRCUITS & WAVEFORMS - 
| |SN5GALS/74ALS1000*|  SN54ALSIOOO | SN/Z4ALSIOOO | 
| PARAMETER | MIN TYP MAX __| MIN TYP MAX | MIN TYP MAX [UNIT] 
|TPLH | 4 | | | | ns | 


| TPHI | Ly | 3 ‘(0 ee ae: 8 | Ns | 


| {SNS4ALS/74ALS1020*|  SNS4ALSIO20 =| SN74ALSIO20 | | 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX [UNIT 
| TPLH | 4 | 2 10 | 2 | ns | 


| TPHL. | yo | 3 10 | 3 6 | Ns | 
SNS4ALS/74ALSIOO0 anp SND4ALS//4ALS1020 values ARE AT Vcc = DV, Ta = 25 C, 


CL = 15PF, Rt = 500 onms 


auee Y_CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NOTE 
| SNS4ALS SA TANRG LUNI GEUTEA AL AKSID UII 
| PARAMETER | TEST CONDITIONS | min typ max | min TYP Max _[UNI 1 


[IccH SUPPLY CURRENT, |Vcc=MAX, | | | | 
| OUTPUTS HIGH __{V1-OV | 0.86 1.6 | 0.45 0.8 | mA : 
| Icct. SUPPLY CURRENT, | aor ee | | 

| OUTPUTS LOW (V1 ! 6-4 | 3-2 | M | 


NoTE: TYPICAL VALUES - me Vec = 5V, Ta = 25 : 





ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS 


INCORPORATED 


ADVANCED LOW-POWER TYPES SN54ALS1002 anp SN/74ALS1002 





SCHOTTKY TTL QUAD: 2-INPUT NOR GATES 
* QUAD 2-INPUT NOR GATES J or N PACKAGE 
* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LoGic: Y=AtB 


IMPLANTED SCHOTTKY TTL PROCESS 


Veo 4Y 4B 4A SY 3B OBA 
* IMPROVED AC PERFORMANCE anp 


INCREASED OUTPUT DRIVE CAPABILITY [T4| [13] 112) {11} |7Ot | 9 | 8I 
OVER THE “LSO2 


| | 
| | 
“FUNCTIONALLY anp_PIN-For~PIN | | 
COMPATIBLE with TTL COUNTERPARTS | 

| | 


*  TMPROVED INPUT THRESHOLD VOLTAGE 


“IMPROVED LINE RECEIVING CHARACTER- el 2S) a eb) 2] 
ISTICS 


: TY JA IB 2Y 2A 2B GND 
SWITCHING SPECIFICATIONS at 50 pF 





THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE7- 
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY Tl. JHE MAJOR BENEFIT 

OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF 
PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES THE 

SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


SWITCHING CHARACTERISTICS OVER fase us RANGE eae SV to 5.5V,RL=500 onms, 
Cr=50PF CUNLESS OTHERWISE NOTED) - c 26/7 F LOAD CIRCUITS & WAVEFORMS - 


| | SN54ALS/ WALS1000 i. “oh ETAL STOOD | SN/4ALSI002 = | | 
PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX [UNIT 


TPLH | | | | ns | 


| TPHL | 4 | 3 10). |. 3 8 | ns | 
* SNS4ALS/74ALS1002 vatues ARE AT Vcc = 5V, Ta = 25°C, CL = 15PF, Re = 500 onms 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREETAIR TEMPERATURE RANGE (See NoTE) 


| | TEST CONDITIONS | min typ max {UNIT 

{IccH SUPPLY CURRENT, OUTPUTS HIGH | Vcc=MAX,V1=0V | ]./ 2-8 | mA | 
CCL SUPPLY CURRENT, OUTPUTS LOW cc= 1=4. ; M 
OTE: IYPICAL VALUES ARE AT Vcc = DV, IA = 





ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS 265 


INCORPORATED 





ADVANCED LOW-POWER TYPES SNS4ALS1003 ann SN74ALS1003 
SCHOTTKY TTL QUAD 2-INPUT NAND GATES with OPEN-COLLECTOR OUTPUTS 






* QUAD 2-INPUT NAND GATES with J or N PACKAGE 
OPEN-COLLECTOR OUTPUTS 
* ADVANCED OXIDE-ISOLATED, ION- POSITIVE LoGIc: Y=AB 


IMPLANTED SCHOTTKY TTL PROCESS 
Vee 4B 4A YY SB BZA BY 


™ IMPROVED AC PERFORMANCE AND INCREASED ay es, A, ee ee, ge 
eo CAPABILITY OVER Pa TS | EZ TO 1 St 8 
THE 


| | 
| | 
* FUNCTIONALLY anp PIN-For-PIN | | 

COMPATIBLE with TTL COUNTERPARTS : ! 


* IMPROVED INPUT THRESHOLD VOLTAGE 
* IMPROVED LINE RECEIVING CHARACTER- Cir 2) 37 Cet 1S) cer 7 
* SWITCHING SPECIFICATIONS at 50 pF AB NW AB ey GND 


THIS ADVANCED LOW-POWER SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE- 
ISOLATED, ION-IMPLANTED SCHOTTKY TTL PROCESS DEVELOPED BY II- THE MAJOR BENEFIT 
OF THIS PROCESS IS THE IMPROVEMENT OF THE SPEED~POWER PRODUCT BY THE REDUCTION 

OF PARASITIC AND SIDE-WALL CAPACITANCE AND ENHANCED Fy- THE ALS FAMILY FEATURES 
THE SAME OUTPUT DRIVE CHARACTERISTICS AS THE LS FAMILY- 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 226 AND 22/7, BUFFER OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5V to 5.5V,RL=500 onms, 


Cr=50pF CUNLESS OTHERWISE NOTED)+ REFER TO PAGE 26/ FOR LOAD CIRCUITS & WAVEFORMS - 
| |SNS4ALS/74ALS1003*{  SNS4ALS1003 | SNZ4ALSIO03 — | | 









PARAMETER MIN TYP MAX MIN TYP MAX MIN TYP MAX [UNIT 

TPLH | 0 | | 0 4O | J0 O | ns | 
TPHL 9 i 18 7 15 NS 
VALUES ARE AT Vcc = DV, ; ; OHMS 








SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (See NoTEe) 
RAME TEST CONDITIONS MIN TYP MAX [UN 


LICCH SUPPLY CURRENT, OUTPUTS HIGH | C , | | | 


cc= I ; 
Llcct SUPPLY CURRENT, OUTPUTS LOW | Voc=MAK Vi=4 dV | 4H 6.4 | mA | 
Note: TYPICAL VALUES ARE AT Vcc = 5V, Ta = 25°C 





ADVANCE INFORMATION 
This document contains information on 
a new product. Specifications are subject 
to change without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


TEXAS INSTRUMENTS 


INCORPORATED 
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FROM OUTPUT TEST 


SERIES 54ALS/74ALS AND 54AS/74AS DEVICES 





PARAMETER MEASUREMENT INFORMATION 


UNDER TEST POINT 
Cy Ri 
(See Note A) 


(See Note A) 


LOAD CIRCUIT FOR 
BI-STATE 
TOTEM-POLE OUTPUTS 


NOTE A. Cy includes probe and jig capacitance. 


TIMING 3.5V 
INPUT ed 
=f gee ee eee ee ery oe 0.3 V 
Mtsetups hold“ 35V 
Cio ee 
apa 1.3V 1.3V 
0.3V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


{See Note G) 


VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 


FROM OUTPUT 
UNDER TEST 


LOAD CIRCUIT FOR 
OPEN-COLLECTOR OUTPUTS 


7V 
S1 
L TEST 
POINT R1 
FROM OUTPUT ‘TEST 
UNDER TEST POINT 
CL R2 


(See Note A) 


LOAD CIRCUIT FOR 
THREE-STATE OUTPUTS 


HIGH-LEVEL (7 7 73.5 V 
l ( 0.3 V 


| tw ' 3.5V 


LOW-LEVEL c1.3V 13V 
PULSE ie: ee eat oe) 9 AS 


VOLTAGE WAVEFORMS 
PULSE WIDTHS 


OUTPUT 3.5 V 
CONTROL 13V 13V 
(low-level { 

-[----—-- 0.3V 


PZ 


enabling) | J 
| 

1 4 | 

| 
} 


WAVEFORM 1 gee tr oa 
S1 OPEN ip === F= VoL 


(See Note B) tPZH =e = etPHZ 
WAVEFORM 2 ! ie eee 
(See Note B) any 


VOLTAGE WAVEFORMS 
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 


NOTES: B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


o 


All input pulses have the following characteristics: PRR < 1 MHz, ty = t¢ = 2 ns, duty cyle = 50%. 


D. When measuring propagation delay times of 3-state outputs, switch S1 is open. 
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G97S2 SVX3L‘SV11VG @ ZL0G2@Z XO8 3914450 180d 


GALVUYOdHOONI! 


SLNAWNULSN] SVX4AL 


892 


ABSOLUTE MAXIMUM RATINGS OVER FREE-AIR TEMPERATURE RANGE 


SUPPLY VOLTAGE,Vcc(SEE Note 1) /V 
INPUT VOLTAGE,VI: ALL INPUTS /V 
1/0 PORTS Be bV 

OFF STATECHIGH-LEVEL) VOLTAGE APLLIED TO OPEN-COLLECTOR OUTPUTS /V 
HIGH-LEVEL VOLTAGE APPLIED TO 3-STATE OUTPUTS 5 .5V 
OPERATING FREE-AIR TEMPERATURE RANGE: SNSYAS -55°C to 125°C 
SN74AS 0°C to 70°C 

STORAGE TEMPERATURE RANGE -65°C to 150°C 


Note: 1. VOLTAGE VALUES ARE WITH RESPECT TO NETWORK GROUND TERMINAL- 


RECOMMENDED OPERATING CONDITIONS 


5 V 
PARAMETER OUTPUT OUTPUT OUTPUT 
MIN NOM MAX| MIN NOM MAX| MIN NOM MAXIUNIT 
SUPPLY VOLTAGE BO/74AS Ho5 5.0 5-51 4-5 5.0 5-5] 4-5 5.0 5-5/ V 
54/74AS mA 
HIGH-LEVEL OUTPUT CURRENT,IOH_ Tf 74AS* MA 
IGH-LEVEL OUTPUT VOLTAGE,VOH { S4/74AS V 
S4/74AS MA 
LOW-LEVEL OUTPUT CURRENT, [OL 74AS* mA 
D4AS => | don feo 195) =55 125| * 
OPERATING FREE-AIR TEMPERATURE, IA 7UAS 2 


NOES NOT APPLY TO OPEN-COLLECTOR OUTPUTS- 
{| APPLIES ONLY TO OPEN-COLLECTOR OUTPUTS- 
* THE EXTENDED CONDITIONS APPLY IF VCC IS MAINTAINED BETWEEN 4./5V anp 5.25\. 


SNOTIWIIS1T9SdS 9d 
AALLOHIS CAINVACY 


G92S2 SVX3L'SV11VO @ 210S22 XO8 391440 L80d 


QalvuywOdHOonNI! 


SLNAWNULSNI SVX4L 


692 


ELECTRICAL CHARACTERISTICS OVER RECOMMDENED OPERATING FREE-AIR TEMPERATURE RANGE (UNLESS OTHERWISE NOTED) 
STANDARD BUFFER BUS DRIVER 
PARAMETER TEST CONDITION OUTPUT OUTPUT OUTPUT 
MIN TYPT MAX|MIN TYPT MAX{MIN TYPT MAX{UNIT 


[VIH_ HIGH-LEVEL INPUT VOLTAGE | —(sts—‘“‘“‘“‘“‘“‘iw CV 
(Vit LOW-LEVEL INPUT VOLTAGE | ss —————“‘; CLUB BBV 
Vik Input CLAMP VOLTAGE ——s{[Vcc=MIN, Tr=-l@mA FTN OV 
[oH=-3MA SU/74AS Vec=MIN| YS nie 
VoH HIGH-LEVEL OUTPUT Dis. Sul ER Sy, 
VOLTAGE (SEE Note 1) LOoH=MAX ASV Vi27 5-4 12.4 505 7-D—( CV 
IOH HIGH-LEVEL OUTPUT 
CURRENT (SEE NoTE 2) Vec=MIN,VoH=MAX 0.1 Biel O-1{ MA 
4//4AS Vec=MIN| 625 0-5] 25 0-5] eH CV 
Vo LOW-LEVEL QUTPUT VOLTAGE | JoL=MAX 74UAS Vcc=4./5V 55 0.5 55 0.5 55. Ded]. Vo 
It INPUT CURRENT AT MAXI- Vec=MAX, 
MUM_INPUT VOLTGE V1=/V Uf 
Vec=MAX, S4AS 
[1H HIGH-LEVEL INPUT CURRENT |V1=2.-/V /4AS 
‘lit LOW-LEVEL INPUT CURRENT [Vcc=MAX,VIL=0-5V 
Io | QUTPUT CURRENT 4 Vec=MAX, Vo=?-25V -70 -75[-50 -165 
[ozZH OFF-STATE OUTPUT CURRENT, 1/0 [54AS fT A 
HIGH-LEVEL VOLTAGE Vec=MAX, Ports [74UAS | MA 
seat Ire (See Note 3) Vo=2-/V Non-1/0 rl SOTA 
OZL OFF STATE OUTPUT CURRENT, 
LOW-LEVEL VOLTAGE Vec=MAX, 1/0 Ports Pn er ae 
, APPLIED (See Note 3) Vo=0.5V Non-1/0 eee eee |) eee 0) 
cc SUPPLY CURRENT 
ee a ae eee Pi 


T ALL TYPICAL NUMBERS ARE AT Vcc=5V, JTa=25°C. 
{| THE OUTPUT CONDITIONS HAVE BEEN CHOSEN TO PRODUCE A CURRENT THAT CLOSELY APPROXIMATES ONE-HALF THE 
TRUE SHORT-CIRCUIT CURRENT, los. 


Notes 1- DoES NOT APPLY TO OPEN-COLLECTOR OUTPUTS- 
2+ APPLIES ONLY TO OPEN-COLLECTOR OUTPUTS- 
4 APPLIES ONLY TO S-STATE OUTPUTS- 
4. REFER TO INDIVIDUAL DATA SHEETS FOR ICC LIMITS- 





SNOTLWITSTD4dS 90 


AMLLOHIS CSINVACY 


ADVANCED TYPES SN5S4AS181 AND SN74AS181 
SCHOTTKY TTL ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 





* — 4-BIT ALU's/FUNCTION GENERATORS “APPROXIMATELY 40% FASTER THAN 


IN A 24-PIN, 600-MiL PACKAGE SCHOTTKY “S181 ALU 

* FUNCTIONALLY anp PIN-For-PIN “ ADVANCED OXIDE-ISOLATED, ION- 
COMPATIBLE witH ‘S181 IMPLANTED SCHOTTKY TTL PROCESS 

* TYPICAL ADD TIMES: “SWITCHING SPECIFICATIONS at 50 pF 
32-BIT WORDS. --18Ns 


16-BIT WORDS.--15Ns 


J or N PACKAGE 


Vec Al Bl A2 B2 AS BS G Cyr P ARB FS 
24 [231 (221 {211 1201 [19] (8) fi7t [el [15] fa) [73 
) 
BA ES eS eS eer EA Wess TON Le 2 
BO AO S3 S2 Sl SO M FO Fl F2~ GND 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION~IMPLANTED TIL PROCESS DEVELOPED BY I]- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED F7- 


THE ‘AS18] 1S FUNCTIONALLY EQUIVALENT TO AND PIN-FOR-PIN COMPATIBLE WITH THE 
‘S181. 

ALL FUNCTIONS ARE GIVEN BY TABLE l- JABLE 2 GIVES THE RESULTS IF ACTIVE-HIGH 
DATA IS USED- 


ABSOLUTE MAXIMUM RATINGS ARE SHOWN ON PAGE 268. 
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TEXAS INSTRUMENTS 


INCORPORATED 


TYPES SNO4ASI81 and SN74ASI81 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 





TABLE 1 TABLE 2 


ACTIVE-LOW DATA ACTIVE-HIGH DATA 
SELECTION SELECTION 
M=H M = L; ARITHMETIC OPERATIONS M=H M =L; ARITHMETIC OPERATIONS 
LOGIC Cy=t Cy =H LOGIC Cn=H Can=t 
FUNCTIONS (no carry) (with carry) }s3 sz st so| FUNCTIONS (no carry} {with carry) 
= = =A = F=APLUS 1 


n 


0 
>t SP 
+ @ 

DI 


= AB 
F = AB MINUS 1 = AB 
F = MINUS 1 (2's COMP) = ZERO 
F = APLUS (A+B) = A PLUS (A+B) PLUS 1 
F = ABPLUS (A+B) = ABPLUS (A +B) PLUS 1 
F = AMINUS B MINUS 1 | F = AMINUSB 
F=A+B F={A+B) PLUS 1 
F = APLUS (A+B) F = APLUS (A+B) PLUS 1 
F=APLUSB F = APLUSB PLUS 1 
F = AB PLUS (A+B) F = AB PLUS (A+B) PLUS 1 
F=(A+B)PLUS 1 
F=APLUSAPLUS 1 
F=ABPLUSAPLUS 1 
F = ABPLUS APLUS 1 
F=APLUS 1 


wo 


F =(A+B)PLUS1 

F = (A+B) PLUS 1 
F = MINUS 1 (2’s COMPL) | F = ZERO 
F = APLUS AB F = APLUS AB PLUS 1 
F = (A +B) PLUS AB F = (A +8) PLUS ABPLUS 1 
F=AMINUSBMINUS 1 |F=AMINUSB 
F = AB MINUS 1 F=AB 
F=APLUS AB F =APLUS AB PLUS 1 
F=APLUSB F=APLUSBPLUS 1 
F = (A+B) PLUS AB F = (A+B) PLUS AB PLUS 1 
F = AB MINUS 1 F = AB 
F = APLUS A* F=APLUSAPLUS 1 
F =(A+B)PLUSA F = {A+B)PLUSAPLUS 1 
F={A+B)PLUSA F = (A +B) PLUS APLUS 1 
F=AMINUS1 


o 
iT] W a 
oy} >} 

OD + 


a > 
+ 
al 


> 

© 
1ou ok om ou 
>I> p ol > 

© 

oO 


ZErrrrr LrIrTrTrere-sr 
io as ie oe 2 ns es ns 
ow Ln | | | | 

iT] iow 
pb Oo > 
+ Gl 


" mT W 
Prop D> b> 


ZTZre@trerertmrtritiretereitirie,e 
nn 


Sewn Bree rer zt ZS cor er re 
ZTIiIerereretTrTreretirrriitiagerr 
fro rel rele olor Ss Pe 2 oe oS 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


ZPrrererTrrTrre FTIiIreretire 


L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


=x 
nN 
" 
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*Each bit is shifted to the next more significant position. 


D OPERATING CONDITIONS 









HIGH-LEVEL OUTPUT CURRENT, IOH FOR ALL OTHER OUTPUTS | 54//74AS 
LOW-LEVEL OUTPUT CURRENT, IOL 54/74AS 


SUAS 
OPERATING FREE-AIR TEMPERATURE, IA /UAS 


ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 


PARAMETER TEST CONDITIONS UNIT 
























(VIH_ HIGH-LEVEL INPUT VOLTAGE | —s—“—‘“‘“‘SCChLhLhlUmrdTLh ULV 
Vit LOW-LEVEL INPUT VOLTAGE | —s—“—‘“‘“‘i;™”™”CCLlUmdT BT 
Vik INPUT CLAMP VOLTAGE —S———sSXVcc=MIN, [1=-18mA 
IH HIGH-LEVEL INPUT 20|_ uA _| 
INPUT Any A or B INPUT 60/ uA | 
CURRENT Any S INPUT 80{ uA | 
CARRY INPUT|Vcc=MAX,V1I=2-7V 0 
[tt LOW-LEVEL M_ INPUT -2|_ MA | 
INPUT Any A or B INPUT “6 






CURRENT 






It INPUT 
CURRENT AT |Any A or B INPUT 
MAX+ INPUT Any _S INPUT 
VOL TAGE C i= | 
VoH HIGH-LEVEL OUTPUT VOLTAGE, IH=2V ,VIL=-8V i “iN 


ANY OUTPUT EXCEPT A=B LOoH=MAX 


(io ee Ty ee ak ae 
[ey A Sy aU 

oe Se Oo OenCe 5S4/74AS Vec=MIN 
LoL=MAX GAS Vec=4.75V 


[OH HIGH-LEVEL OUTPUT CURRENT, |Vcc=MIN,VIH=2V, 

A=B OUTPUT ONLY Vit=0-8V,VoH=5 -5V 250{_uA 
FICCL SUPPLY CURRENT, OUTPUTS LOW [Vcc=MAX ss i t—“‘iLSCCCdLQ) «S| MA 
Vec=MAX 124 207 


* ALL TYPICAL VALUES ARE AT Vcc = 5V, Ta =25°C 
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G9ZSZ SVX3L'SVTIVO @ 210622 XO8 301440 LSOd 


QalVYOdHYOONI! 


SLNANNULSNI SVXAL 


cLé 






SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE, Vcc = 4.5 To 5. ou oe SOpF, Rt=500 oHms 
(UNLESS OTHERWISE NOTED). REFER TO PAGE 2/6 FOR LOAD CIRCIUTS AND WAVE 


SN54/74AS181* SNSUASIBI SN74ASI8I1 
PARAMETER{ INPUT QUTPUT TEST CONDITIONS UNIT 


TPLH 
TPHL 


TPLH : 

lao aL cos =e) CSE none Sa 
TPLH 

ee Kos — SIe67a4 SVCDIEF none) a ee eee 


TPLH 6 
Te M=OV(SUM cf DIFF m 


5 
Quist DE) 5 1 
TPLH M= =( 


™ 
FAIR IN 
Loulloo 


INO IIN2 BRO}N NIRS 





COININIOO 90) 





oO 


fishes oe 
FI 1 


Seed SVOUIEF mone) 


CL= I5pF, RL=2800HMS 
TPHL = M=S0=S3=0V, S1=S2=H1 .5V 
TPHL ANY A or Bi ASB (DIFF mope) 
* SN54/74AS181 SPECIFICATIONS VALID ONLY AT 25°C. 


TSTSVOZNS ONY T8TSVHSNS SddAL 


SYOLVYANAD NOLLONAA/SLINA DI901 IT LAWHL Tay 


ADVANCED TYPES SN54AS800_anp SN74AS800 





SCHOTTKY TTL TRIPLE 4-INPUT AND/NAND DRIVERS 

* TRIPLE 4-INPUT AND/NAND DRIVER * HIGH CAPACITIVE DRIVE CAPABILITY 

* ADVANCED OXIDE-ISOLATION, ION- * APPROXIMATELY TWICE THE AC PER- 
IMPLANTED TTL SCHOTTKY PROCESS FORMANCE OF SCHOTTKY TTL 


J or N PACKAGE 


POSITIVE LoGic: Y=ABCD 
Z=ABCD 





— es NLS Oe ee 


i a se ee ss ae ed 


IA 2A 2B 2C «62D OBA 8B OCS 3DSCGND 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION~IMPLANTED [TL PROCESS DEVELOPED BY [Il- THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED FT- 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 269, BUS DRIVER OUTPUT> 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE (SEE NoTE) 


[oe PARAMETER ETE COMDTUONS MIN TYP MAX [UNIT 





Icc_ SUPPLY CURRENT, OUTPUTS LOW [Vcc=MAX ss —“‘i‘ié*rTSCi“‘(‘C‘iCdtSUU{ LMA 
Note: JYPICAL VALUES ARE AT Vcc = ap TA = 25°C 
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; INCORPORATED 
Instruments rusurves the right to change or 
discontinue this product without notice. POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265 


ADVANCED TYPES SN54AS802 and SN74AS802 





SCHOTTKY TIL TRIPLE 4-INPUT OR/NOR LINE DRIVERS 

“TRIPLE 4-INPUT OR/NOR LINE * HIGH CAPACITIVE DRIVE CAPABILITY 
DRIVERS 

* ADVANCED OXIDE-ISOLATION, ION- * APPROXIMATELY TWICE THE AC PER- 
IMPLANTED TTL SCHOTTKY PROCESS FORMANCE OF SCHOTTKY TTL 


J or N PACKAGE 


POSITIVE LoGic: Y=A+tB+C+D 
7=A+B+C+]) | 


Vee WD JC Ww W Ww YW 22 BY 32 


[20| [TS] [78] [17] (6! [ESt |T4{ [73] (72, [iT 


Fe 2 
2A 2B 20 2) 3A 3B 3C 63D «GND 


S 
S 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE~ISOLATED, 
ION~IMPLANTED TTL PROCESS DEVELOPED BY TI]. JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 769, BUS DRIVER OUTPUT- 


CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE Note) _ 
PARAMETER | CUTEST CONDITIONS of min) typ max [UNIT 
cc SUPPLY CURRENT, OUTPUTS Low [VcC=Max PoC A 


Note: TYPICAL VALUES ARE AT Vcc = 5V, Ta = 25°C 
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ADVANCED TYPES SNSUAS8O4_anD SN74AS8O4 
SCHOTTKY TTL HEX 2-INPUT NAND DRIVERS 






“HEX 2-INPUT NAND DRIVERS * HIGH CAPACITIVE DRIVE CAPABILITY 
“ADVANCED OXIDE-ISOLATED, ION- * APPROXIMATELY TWICE THE AC PERFORMANCE 
IMPLANTED TTL SCHOTTKY PROCESS OF SCHOTTKY TIL 


% 


SWITCHING SPECIFICATIONS at 50 pF 


J or N PACKAGE 
Vec 68 6A 6Y 5B 5A 5Y 4B 4A AY 
201 [19] J18t [17] [6] (15) (a4) (13) [72] fa 


) POSITIVE Locic: Y=AB | 





1A 1B YY 2A) 2B OY) SBA OBB SOSY_sGNDD 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE~ISOLATED, 
ION-IMPLANTED TIL PROCESS DEVELOPED BY I[- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED FT- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 769, BUS DRIVER OUTPUT. 


SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE,Vcc=4-5 To 5-5V,RL=500 oHMs, 
CL=50PF (UNLESS OTHERWISE NOTED)+- REFER TO PAGE 26/7 FOR LOAD CIRCIUTS & WAVEFORMS - 


Leen | SUAS/74AS804" S4UAS804 /4AS804 Fie 
PARAMETER MIN TYP MAX | MIN TYP MAX | MIN TYP MAX [UNIT 
J Ly 1 3 NS 


TPHL Z 
* SUHAS/74AS804 vALUES ARE AT Vcc = 5V, Ta = 25°C, CL = 50pF, Rt = 500 onms 










Y CURRENT OVER RECOM TING FREE-AIR TEMPERATURE RANGE (SEE MTT 
PARAMETER TEST CONDITIONS 
3650 ae 
eon Supacr curment,- outputs peal Veen 2 


Note: TYPICAL VALUES ARE AT Vcc = 5V, [A 
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TEXAS INSTRUMENTS 275 


INCORPORATED 


ADVANCED TYPES SN54AS805 ann SN74AS805 
SCHOTTKY TTL HEX 2-INPUT NOR DRIVERS 





* HEX 2-INPUT NOR DRIVERS * HIGH CAPACITIVE DRIVE CAPABILITY 
* ADVANCED OXIDE-ISOLATED, ION- * APPROXIMATELY TWICE THE AC PERFORMANCE 
IMPLANTED TTL SCHOTTKY PROCESS OF SCHOTTKY TTL 


* SWITCHING SPECIFICATIONS at 50 pF 


J or N PACKAGE 
Vec 6B 6A 6Y 5B SA SY 4B 4A AY 
10 LS SH SS 


) POSITIVE LoGIC: Y=AtB 





1A 1B IY 2A 2B OY) BA OSB OBY_sCGND 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE~ISOLATED, 
ION-IMPLANTED TIL PROCESS DEVELOPED BY TIl- THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED F7- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 269, BUS DRIVER OUTPUT. 


SWITCHING CHARACTERISTICS OVER RECOMMENDED JA RANGE,Vcc=4-5 To 5-5V,RL=500 oHMs, 
CL=50PF (UNLESS OTHERWISE _NOTED)+ REFER TO PAGE 26/ FOR LOAD CIRCIUTS & WAVEFORMS; 


alt a Da a 
PARAMETER MIN TYP MAX _| MIN TYP MAX | MIN TYP MAX [UNIT 
TPHL 2 ] Ly l 4 {NS 


* SHAS/74AS805 VALUES ARE AT Vcc = 5V, TA = 25°C, CL = 50pr, Rt = 500 onms 








— 
> 
~~ 
90 
= 
SS 





ENT OVER ERATING FREE-AIR TEMPERATURE RANGE (SEE NoTE) 
PARAMETER EST CONDITIONS 
CCL SUPPLY CURRENT, OUTPUTS LOW 4? 66 
CCH SUPPLY CURRENT, OUTPUTS HIGH VCCHMAK gL 29 >t 


YPICAL VALUES ARE AT Vcc = 5V, [A = 25° 
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TEXAS INSTRUMENTS 


INCORPORATED 


ADVANCED TYPES SN54AS808 AND SN74AS808 





SCHOTTKY TTL HEX 2-INPUT AND DRIVERS 

* HEX 2-INPUT AND DRIVERS * HIGH CAPACITIVE DRIVE CAPABILITY 

* ADVANCED OXIDE-ISOLATED, ION- * APPROXIMATELY TWICE THE AC PERFORMANCE 
IMPLANTED TTL SCHOTTKY PROCESS OF SCHOTTKY TTL 


* SWITCHING SPECIFICATIONS at 50 pF 


J or N PACKAGE 
Vee 6B 6A 6Y 5B SA SY 4B YA AY 
201 {19} {18} {17} |16] f75| |T4) [7st |72) V1 


) POSITIVE LOGIC: Y=AB 





a Ms Pe) Pe) fe 8th 110 
JA 1B IY 2A 2B 2Y 3A 3B BY GND 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION~IMPLANTED TTL PROCESS DEVELOPED BY [[- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED~POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED FT- 


FOR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 268 AND 269, BUS DRIVER OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED [A RANGE,Vcc=4-5 to 5-5V,RL=500 onms, 
CL=50PF (UNLESS OTHERWISE NOTED)- REFER TO PAGE 26/ FOR LOAD CIRCIUTS & WAVEFORMS 


54AS/74AS808" 54AS808 HAS808 hie 
MIN TYP MAX | MIN TYP MAX [UNIT 


MIN TYP MAX Q 
TPHL 5 ] p ] 4 {NS 


SUAS/74HAS808 VALUES ARE AT Vcc = 5V, Ja = 25°C, Ct = 50pPF, RL = 500 onms 























FREE-AIR TEMPERATURE RANGE (SEE NoTE) _ 
SE PARE METER TES CONDITIONS | MIN TYP MAX [UNIT 

[Tcc. SUPPLY CURRENT, OUTPUTS LOW |Vcc=Max.. ss —“‘C]COOCO2) O/5 | UMA 
Hee en ee oe ee 
NoTE: IYPICAL VALUES ARE AT Vcc = 5V, TA = 25° 
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TEXAS INSTRUMENTS 277 


INCORPORATED 


ADVANCED TYPES SN54AS832 AND SN74AS852 





SCHOTTKY TTL HEX 2-INPUT OR DRIVERS 

* HEX 2-INPUT OR DRIVERS * HIGH CAPACITIVE DRIVE CAPABILITY 

* ADVANCED OXIDE-ISOLATED, LON- * APPROXIMATELY TWICE THE AC PERFORMANCE 
IMPLANTED TTL SCHOTTKY PROCESS OF SCHOTTKY TTL 


SWITCHING SPECIFICATIONS at 50 pF 


J or N PACKAGE 
Vec 6B 6A 6Y 5B 5A SY 4B 4A AY 
201 (79) [78] (171 fie] fS{ [14st [73] (124 {iT 


) POSITIVE LoGIc: Y=A+tB 


SiS eee) oa 2 hd 


ee fe —_—_— 


1A 1B WY 2A 2B CODY OBA OBB OBYs GND) 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TIL PROCESS DEVELOPED BY II- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED~POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED FT- 


FoR ABSOLUTE MAXIMUM RATINGS, RECOMMENDED OPERATING CONDITIONS, AND DC ELECTRICAL 
CHARACTERISTICS SEE PAGES 768 AND 269, BUS DRIVER OUTPUT- 


SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5 To 5-5V,RL=500 oHMms, 
CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 26/7 FOR LOAD cones 3 HAVETORNS 


PARAMETER MIN TYP MAX Mn TYP nf sun ay cr Ma 


TPLH 
TPHL 
OUP AS852 VALUES ARE AT Vcc = ey. A= ie = 7 ? = 500 aie 


SUPPLY CURRENT OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE (SEE NoTE) 

PARAMETER TEST CONDITIONS UNIT 
‘IccL SUPPLY CURRENT, OUTPUTS LOW |Vcc=MAX ss — ——“—*~—s—sSYSC“‘(‘C (CY COP OMA 
|ICCH SUPPLY CURRENT, OUTPUTS HIGH|Vcc=max— ss —“‘éwLSSSCSC*t*t*C | MA 
NoTE: JIYPICAL VALUES ARE AT Vcc = SV, TA = 25°C 
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ADVANCED 
SCHOTTKY TTL 





HEX 2-To~1 UNIVERSAL MULTIPLEXER 
IN A 24-PIN, 500-MIL PACKAGE 


“ADVANCED OXIDE-ISOLATION, 
IMPLANTED TTL SCHOTTKY PROCESS 


ION~ 7 





“CHOICE OF TRUE OR COMPLEMENT DATA 


Vcc 


—— 


SO 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY II. 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr- THE ‘AS857 IS CAPABLE OF PERFORMING 

AND/NAND MASKING OF A OR B OPERANDS AND DETECTING ALL LOWS ON EITHER A or B 
OPERAND, AS WELL AS 2-TO~] MULTIPLEXING WITH THE CHOICE OF SELECTING TRUE OR 


JA 


COMPLEMEMNT DATA- 





PRODUCT PREVIEW 


This document contains information 
on a product under development. Texas 
s the right to change or 
this product without notice. 
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discontinue 
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JT or NT PACKAGE 
BY 5A 5B  5Y 
201 119 {18{ |I7 


2Y 


20 6 
2A 2B 5A 


FUNCTION TABLE 


TYPES SN54AS857 AnD SN/74AS857 
HEX 2-To-] UNIVERSALS MULT 


lo 


10 
ay 






* — 3-STATE BUFFER TYPE OUTPUTS 


APPROXIMATELY TWICE THE AC PER- 
FORMANCE OF SCHOTTKY TIL 


Me eZ 
OPER GND 
=LEROU 


THE MAJOR BENEFIT OF THIS PROCESS IS 


NPUTS [ 


i" nL B INPUTS nt 


H 
H 


of 
aa 


x= rt 
a ee 
MN 


INCORPORATED 


Hi-Z 


L 
Act A INP 
ALL 


B INP 
H1-Z 
Hi-Z 


UTS LOW 
UTS LOW 








280 


ADVANCED TYPES SN54AS867,SN54AS869,SN74AS867 AND SN74AS869 
SCHOTTKY TIL S-BIT SYNCHRONOUS BIDIRECTIONAL COUNTERS 





“ — 8-BIT SYNCHRONOUS BIDIRECTIONAL “ADVANCED OXIDE-ISOLATION, ION- 
COUNTERS IN A 24-PIN, 300-MIL IMPLANTED TTL SCHOTTKY PROCESS 
PACKAGE 

™ FULLY PROGRAMMABLE witH SYNCHRONOUS * APPROXIMATELY TWICE THE AC PER- 
COUNTING anp LOADING FORMANCE OF SCHOTTKY TTL 

*  "AS867 ASYNCHRONOUS CLEAR “BUFFER TYPE OUTPUTS 
“AS869 SYNCHRONOUS CLEAR 

“RIPPLE CARRY OUTPUT For N-BIT “= 115 MHz TYPICAL CLOCK FREQUENCY 
CASCADING 


JT or NI PACKAGE 
Vcc ENABLE QA OB QC OD OE AF AG H CLK RC 
24 (231 (221 |21| [20] {19} [18] |T7| |16| {15| {Ts| [13 


ON ea OY VET). fh? 
F o6GhUH ee GNI) 


stl Nez 


bo bot Eee Waloy dag 
SO. Si A B C D E 
THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED IIL PROCESS DEVELOPED BY I[- JHE MAJOR BENEFIT OF THIS PROCESS IS 


THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED F7- 


THE SYNCHRONOUS OPERATION OF THESE &-BIT BINARY COUNTERS IS PERFORMED BY 
SIMULTANEOUSLY CLOCKING ALL FLIP-FLOPS, SO THAT THE OUTPUTS CHANGE COINCIDENT 
WITH EACH OTHER, THUS ALLEVIATING COUNTING SPIKES ASSOCIATED WITH ASYNCHONOUS 
COUNTERS: COUNTING AND LOADING OF THESE COUNTERS IS ACCOMPLISHED ON THE POSITIVE 
TRANSITION OF THE CLOCK. THE ‘AS867 FEATURES AN ASYNCHONOUS CLEAR, WHILE _THE 
’AS869 FEATURES A SYNCHONOUS CLEAR. AN INTERNAL LOOK-AHEAD CARRY OUTPUT(RCO) 

AND TWO ENABLES(P AND |) ARE PROVIDED TO PERFORM FAST CASCADABLE COUNTING SCHEMES: 


FUNCTION TABLE 
LON 


L |; H | COUNT UP 
H |} L | COUNT DOWN 
H | H | CLEAR 
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ADVANCED TYPES SN54AS870, SN54AS871, SN74AS870_ and SN74AS871 
SCHOTTKY TTL DUAL 16-BY-4 REGISTER FILES 





“ DUAL 16-BY-4 REGISTER FILE * APPROXIMATELY TWICE THE AC 
PERFORMANCE OF SCHOTTKY TTL 
* ADVANCED OXIDE-ISOLATION, ION- “INDIVIDUAL READ/WRITE AND 
IMPLANTED TTL SCHOTTKY PROCESS ADDRESS CONTROLS 
“  3-STATE BUFFER-TYPE OUTPUTS DRIVE “ DESIGNED SPECIFICALLY FOR 
BUS LINES DIRECTLY MULTIBUS ARCHITECTURE AND 


OVERLAPPING FILE OPERATIONS 
* —"AS870 24-PIN, 300-MIL PACKAGE 
"AS871 28-PIN, 600-MIL PACKAGE 


AS870 . - - JT or NT PACKAGE 

Vec Sl 23 2A2 2Al 2A0 2RM $3 DOB4 DQBS DQB2 DOBI 
: (24) (23| 122) 127) 120) 119) 118) J17) 116) 115) (Ta! 113) : 
| | 
| | 
) | 
| | 
| | 

Di a a a Oe pee es pee ee 


SO IAQ JAL JA2 JAS IRW S2 DOQAL DQA2 DQA3S DOAY GND 


AS8/1 - « » J or N PACKAGE 
Vec DAY DAS SI 2A3 2A2 2A1 2A0 2R/AW = S35 DOQB4 DQB3 DQB2 DQBI 
(281 127) (26) 125) 124) §23) 122) }2T) 120) 119) 118) 117) (16) [15| 


ea Nez ea area Bl eal Tee es Oy iE Tet ey 
DAL DA2 SO JIAO JAl JA2 JA3 IRW S2) QAl QA2 QA3 QA4 GND 
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TYPES SN54AS870, SN54AS871, SN74AS870, and SN/4AS8/1 
DUAL 16-BY-4 REGISTER FILES 





THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY II- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED FT- 


THESE DEVICES FEATURE TWo l6-pY-4 REGISTER FILES- EACH REGISTER FILE HAS 
INDIVIDUAL READ/WRITE CONTROLS AND ADDRESS LINES: JHE ‘AS8/0 1s A 24-PIN DEVICE 
AND HAS Two 4-BIT DATA 1/0 Ports (DQA1- DQA4 ann DQB1 - DOB4Y)-. THe ‘AS8/1 on 
THE OTHER HAND, IS A 28-PIN DEVICE AND HAS ONLY ONE 4~-BItT DATA I/0 port (DQB1 - 
DQB4), THE OTHER 4-BIT DATA WORD HAS INDIVIDUAL DATA INPUTS (DA1 - DA4), And 
DATA ouTPuTS (QAl - QA4). 


FoR EITHER DEVICE BOTH DATA woRDS (A or B) HAVE ACCESS TO EITHER REGISTER FILE 
AND TO PREVENT WRITING CONFLICTS IN THE DUAL-~INPUT MODE, THE B INPUT PORT TAKES 
PRIORITY: IHE SELECT LINES S2 AND S3 SELECT THE 1/0 MODE, MEANING THE MODE 

OF EACH [/0 PORT WHILE THE OTHER TWO SELECT LINES SO AND SI CONTROL WHICH PORT 
HAS ACCESS TO WHICH REGISTER JHE ADDRESS LINES (JAO - 1A4 or 2A0 - 2A3) are 
DECODED BY AN INTERNAL l-oF-16 DECODER TO SELECT WHICH REGISTER IS TO BE ACCESSED- 
ALL OUTPUTS ARE S3-STATE BUFFER-TYPE OUTPUTS DESIGNED SPECIFICALLY TO DRIVE BUS 
LINES DIRECTLY- 


FUNCTION TABLE 


| INPUT/OUTPUT | FILE SELECT | 
| S22 700) | 1/0 SEL | 50: 51 | FILE SEL | 
| | |H L | 2R TOA, 1R [0B | 
| | fs re RIGS A, ZR 10-8: 
| | [HH | 2R TOA, 2R 10 8B | 
| | A IN, BOUT | L L | A {0 1R, IR [0B | 
| | | H L | A JO 2k, IR JOB | 
| | | L H | A 10 IR, 2R 108 | 
| | | HH | A 10 2R, 2R 10 8B | 
| | AQUI, BIN | L LCL {| IR TOA, BIO AR | 
| | 1H L | 2R 10 A, B IO QR | 
| | | L H | IR TOA, B IO 2k | 
| | | HH | 2R_I0 ar B TO 2R | 
| | |H -L | A IO 2, B IO AR | 
| | | L H | A 10 IR, B TO 2 | 
| | [HH | B 10 2R | 
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TYPES SN54AS873_ AND SN/4AS873 


ADVANCED 
SCHOTTKY TTL DUAL 4-BIT D-TYPE LATCHES 






* DUAL 4-BIT D-TYPE LATCHES * — BUS-STRUCTURED PINOUT 
IN A 24-PIN, 300-MIL PACKAGE 

* ADVANCED OXIDE-ISOLATED, ION- “  3-STATE BUFFER-TYPE OUTPUTS 
IMPLANTED TTL SCHOTTKY PROCESS DRIVE BUS LINES DIRECTLY 


JT or NT PACKAGE 


eee 


EN EN 
Veco 1C 101 102 103 104 201 202 205 204 2C 2CLR 


| (73 (72) (PTL (20l (91 (Rl (Tl Tel (5) el 


NO 





eu Te eB) eA el 1 LO ELT TZ 


ICLR inc 1 1D1 102 103 1N4 2N1 202 203 2D4 20C GND 


ap) 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED ITL PROCESS DEVELOPED BY TI. JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr- THESE 8-BIT LATCHES ARE DIVIDED INTO 

Two 4-BIT WORDS, EACH 4-BIT WORD HAS ITS OWN ENABLE, CLEAR, AND OUTPUT CONTROL 
INPUTS- WITH ENABLE C ACTIVE (HIGH), THE LATCHES ARE TRANSPARENT, THAT IS, Q 
WILL FOLLOW D- JHESE DEVICES FEATURE 3-STATE BUFFER-TYPE OUTPUTS DESIGNED 
SPECIFICALLY TO DRIVE BUS LINES DIRECTLY- A HIGH ON THE OUTPUT CONTROL WILL PUT 
THE OUTPUTS IN THE HIGH-IMPEDANCE STATE- ANOTHER FEATURE OF THESE DEVICES IS 
THE FLOW-THROUGH ARCHITECTURE; ALL INPUTS ARE ON ONE SIDE OF THE PACKAGE WITH ALL 
OUTPUTS ON THE OTHER SIDE- JHE OUTPUT CONTROL DOES NOT EFFECT THE INTERNAL 
OPERATION OF THE LATCHES- 


ee tt 
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ADVANCED TYPES SN54AS874 ann SNZ4AS874 
SCHOTTKY TTL — DUAL 4-BIT D-TYPE FLIP-FLOPS 


DUAL 4-BIT_D-TYPE FLIP-FLOPS IN “= BUS-STRUCTURED PINOUT 


A 24-PIN, 300-MIL PACKAGE 
* ADVANCED OXIDE-ISOLATED, ION- * —— 3-STATE BUFFER-TYPE OUTPUTS 
IMPLANTED TTL SCHOTTKY PROCESS DRIVE BUS LINES DIRECTLY 


JT or NT PACKAGE 


Vec CLK 101 102 103 104 201 202 203 204 2CLK 2CLR 
[24| 123) $22) |27) 120) |19) 118! |I7) 116) |15) |T4) 131 


| | 
| | 
) | 
| | 
| | 


| ere ee eee el eS a es ae rey Ny ae ee 
Al ez lo Le ee a8) eh 28h ey LED | 
ICLR 10C D1 102 1D3 ID4 21 202 203 24 20C GND 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE~ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TIl- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fy7- THESE 8-BIT REGISTERS ARE DIVIDED INTO 
Two 4-BIT WORDS, EACH 4-BIT WORD HAS ITS OWN CLOCK, CLEAR, AND OUTPUT CONTROL 
INPUTS- ON THE POSITIVE TRANSITION OF THE CLOCK THE Q OUTPUTS WILL BE SET TO 
THE LOGIC STATES THAT WERE SET UP AT THE D-INPUTS- JIHESE DEVICES FEATURE 3-STATE 
BUFFER-TYPE OUTPUTS DESIGNED SPECIFICALLY TO DRIVE BUS LINES DIRECTLY- A HIGH 
ON THE OUTPUT CONTROL WILL PUT THE OUTPUTS IN THE HIGH-IMPEDANCE STATE- ANOTHER 
FEATURE OF THESE DEVICES IS THE FLOW-THROUGH ARCHITECTURE}; ALL INPUTS ARE ON ONE 
SIDE OF THE PACKAGE WITH ALL OUTPUTS ON THE OTHER SIDE- JHE OUTPUT CONTROL DOES 
NOT EFFECT THE INTERNAL OPERATION OF THE FLIP7FLOPS- 


FUNCTION TABLE 


| | | (OUTPUT | | 

mea | D Hels a kane Q | 

i Gils Qa Sea tet ee TSI 

| L |X] XxX | Lf Lf 

| H |H] # | L {| Ho] 

(ne Pele. ee ie LS ee 
H X X L Qo 
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ADVANCED TYPES SN54AS876 ann SN74AS876 
SCHOTTKY TTL DUAL 4-BIT D-TYPE FLIP-FLOPS WITH INVERTED OUTPUTS 





DUAL 4-BIT D-TYPE FLIP-FLOPS * — BUS-STRUCTURED PINOUT 
wITH INVERTED OUTPUTS 

* ADVANCED OXIDE-ISOLATED, ION-. * —3-STATE BUFFER-TYPE OUTPUTS 
IMPLANTED TTL SCHOTTKY PROCESS DRIVE BUS LINES DIRECTLY 


JT or NT PACKAGE 


Vec ICLK 1Q1 102 103 104 21 202 203 204 2CLK 2PRE 
S24} 123) 1221 127) 1201 [191 178) 1171 116) 115) 1P4t 1731 


| | 
| | 
| | 
) | 
| | 
| | 
BE a ap a i FO ad 


IPRE 10C 1D1 102 103 D4 2D1 202 203 2D4 20C GND 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED ITL PROCESS DEVELOPED BY I]. JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fy- THESE 8-BIT REGISTERS ARE DIVIDED INTO 
Two 4-BIT WORDS, EACH 4-BIT WORD HAS ITS OWN CLOCK, PRESET, AND OUTPUT CONTROL 
INPUTS: ON THE POSITIVE TRANSITION OF THE CLOCK, THE Q OUTPUTS WILL BE SET TO 
THE COMPLEMENT OF THE LOGIC STATES THAT WERE SET UP AT THE D-INpuTS- JHESE 
DEVICES FEATURE 3-STATE BUFFER-TYPE OUTPUTS DESIGNED SPECIFICALLY TO DRIVE BUS 
LINES DIRECTLY: A HIGH ON THE OUTPUT CONTROL WILL PUT THE OUTPUTS IN THE HIGH- 
IMPEDANCE STATE- ANOTHER FEATURE OF THESE DEVICES IS THE FLOW~THROUGH 
ARCHITECTURE; ALL INPUTS ARE ON ONE SIDE OF THE PACKAGE WITH ALL OUTPUTS ON THE 
OTHER SIDE- JHE OUTPUT CONTROL DOES NOT EFFECT THE ‘INTERNAL OPERATION OF THE 
FLIP-FLOPS- 





FUNCTION ABH 


— ee 


| | | | | 
PRE_| D ICLOCK [CONTROL| Q 
| PAC x. | Hi-Z | 
Fae Oo eo cae cs oa 
eee ae a 
Se a ea eS | 
ic ch hoon L Qo 
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ADVANCED TYPES SN54AS877 anp SN74AS877 
SCHOTTKY TTL 8-BIT UNIVERSAL TRANSCIEVER/PORT CONTROLLERS 





*  8-BIT UNIVERSAL TRANSCIEVER/PORT “ADVANCED OXIDE-ISOLATION, TON 
ee A 24-PIN, 300-MIL IMPLANTED TTL SCHOTTKY PROCESS 


* EIGHT SELECTABLE TRANSCEIVER/PORT “APPROXIMATELY TWICE THE AC PER- 
FUNCTIONS FORMANCE OF SCHOTTKY TTL 


*  3-STATE BUFFER-TYPE OUTPUTS DRIVE 
BUS LINES DIRECTLY 


JT or NT PACKAGE 
Vee CLK D1 DOBI NQB2 DABS DARBY DABS DAR6 DABZ NARS As 
24 (231 (221 {21} (120) {19{ [18 [171 [ie] {15| |14) {13 


mF came FF emer FF eee FE cet ee Te FO ee eee FOO 


SO. Sl) = S82) ODQAL DOA2 DOAS DOAY NQAS DAAG DQA7 DQA8 GND 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION~IMPLANTED TIL PROCESS DEVELOPED BY JI1- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE"WALL CAPACITANCE AND ENHANCED FT- 


THE “AS877 FEATURES Two 8~-BIT I/O ports (JQAl - DQA8 anp DOB] - DOB8), AN 8-BIT 
PARALLEL-LOAD, SERIAL-IN, PARALLEL-OUT, AND SERIAL-OUT SHIFT REGISTER AND CONTROL 
LOGIC- WITH THESE FEATURES, THIS DEVICE IS CAPABLE OF PERFORMING EIGHT SELECTABLE 
TRANSCEIVER/ PORT FUNCTIONS, DEPENDING ON THE STATE OF THE THREE SELECT LINES 

SO, Sl, AND S2- THESE FUNCTIONS INCLUDE: TRANSFERRING DATA FROM PoRT A TO PORT 
BOR VICE VERSA (I-E+, THE TRANSCIEVER FUNCTION), TRANSFERRING DATA FROM THE 
REGISTER TO EITHER PORT, SERIAL SHIFTING DATA TO EITHER PORT, PERFORMING OFF-LINE 
SHIFTS (A AND B PORTS IN HIGH-IMPEDANCE STATE), AND CLEARING THE REGISTER: 
SYNCHRONOUS PARALLEL LOADING OF THE INTERNAL REGISTER CAN BE ACCOMPLISHED BY 
EITHER PORT ON THE POSITIVE TRANSISTION OF THE CLOCK WHILE SERIALLY SHIFTING 

DATA IN VIA THE I)0 INPUT- ALL SERIAL DATA IS SHIFTED RIGHT, THAT IS, Q1 To Q2 

To Q3 AND SO FORTH- ALL OUTPUTS ARE BUFFER-TYPE OUTPUTS DESIGNED SPECIFICALLY 

TO DRIVE BUS LINES DIRECTLY AND ALL ARE 3-STATE EXCEPT FOR Q&. 
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ADVANCED TYPES SN54AS880 AND SN74AS880 
SCHOTTKY TTL DUAL 4-BIT D-TYPE LATCHES WITH INVERTED OUTPUTS 





“ DUAL 4-BIT D-TYPE LATCHES * — BUS-STRUCTURED PINOUT 
WITH INVERTED QUTPUTS IN A 24-PIN, 
300-MIL PACKAGE 


“ADVANCED OXIDE-ISOLATED, ION- * — 3-STATE BUFFER-TYPE OUTPUTS 
IMPLANTED TTL SCHOTTKY PROCESS DRIVE BUS LINES DIRECTLY 


JT or NT PACKAGE 





Jy V2 IED) Meee I EO ae eer Peo (tO. aN lz 
IPRE JOC 1D1 102 1D3 D4 2N1 22 203 2D4 20C GND 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION IMPLANTED [TL PROCESS DEVELOPED BY TI. THE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED~POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr- JHESE 8-BIT LATCHES ARE DIVIDED INTO 
Two 4-BIT WORDS, EACH 4-BIT WORD HAS ITS OWN ENABLE, PRESET, AND OUTPUT CONTROL 
INPUTS- WITH ENABLE C ACTIVE (HIGH), THE LATCHES ARE TRANSPARENT, THAT IS, Q 
WILL FOLLOW THE COMPLEMENT OF J). THESE DEVICES FEATURE 3-STATE BUFFER-TYPE 
OUTPUTS DESIGNED SPECIFICALLY TO DRIVE BUS LINES DIRECTLY- A HIGH ON THE OUTPUT 
CONTROL WILL PUT THE OUTPUTS IN THE HIGH-IMPEDANCE STATE. ANOTHER FEATURE OF 
THESE DEVICES IS THE FLOW-THROUGH ARCHITECTURE; ALL INPUTS ARE ON ONE SIDE OF 
THE PACKAGE WITH ALL OUTPUTS ON THE OTHER SIDE- JHE OUTPUT CONTROL DOES NOT 
EFFECT THE INTERNAL OPERATION OF THE LATCHES- 
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ADVANCED TYPES SNS4AS881 AND SNZ4AS881 
SCHOTTKY TTL ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 





“= — U-BIT ALU's/FUNCTION GENERATORS * APPROXIMATELY 40% FASTER THAN 


IN A 24-PIN, 300-MIL PACKAGE SCHOTTKY ‘S181 ALU 

* —‘AS881 Has SAME OPERATING * ADVANCED OXIDE-ISOLATED, ION- 
MODES as BOTH THE ‘S181 AND IMPLANTED SCHOTTKY TTL PROCESS 
'AS181 EXPANDED to_INCLUDE 
STATUS RESIGTER CHECKS * TYPICAL ADD TIMES; 

: 32-BIT WORDS. - -18ns 


SWITCHING SPECIFICATIONS at 50 pF 16-BIT WORDS. --I5Ns 


JT or NT PACKAGE 


ve Al Bl @ BW % BB GC Cyn P AB FS 
Hl (23| (72) (2U (20) (TS) Bl (T7) We! ITS) (Ts) 1 


2 Ore 


Be) 10 
3. 32- Si SG 


es) IZ 
RO kL 


ok 
B GND 


_8 
B M 


([Z) 

SB) hy 
| = 
NO _— 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TI- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fy- 


THE “AS881 HAS THE SAME gue AND SAME FUNCTIONALITY AS BOTH THE ‘S18] AND THE 
ea EXCEPT FOR THE P, G, AND Cys OUTPUTS WHEN THE DEVICE IS IN THE LOGIC MODE 


IN THE LOGIC_MODE THE P, G, AND Cy4y OUTPUTS_OF THE ‘AS181 HAVE THE FOLLOWING 
FUNCTIONS: P = FOFIF2F3, G =H, AND Cy+yy = P Cy» A STATUS CHECK FOR ALL PAIRS 
BEING EQUAL (AI = BI), 1S PERFORMED WHEN THE SELECT INPUTS (S34, S2, Sl, SO) oe 
LLH. IN THIS case P = “RO+BOAL SRL SAD+R2+ 03483, G =H, AnD Cysy = 

PERFORM A_STATUS CHECK FOR_ANY_PAIR BEING LOW, THE SELECT INPUTS ARE SET TO LHL 


THEN P = AOBO+AIBI+A2B2+A3B3, G = H, AND Cy+y = P Cy- 


ALL OTHER FUNCTIONS ARE GIVEN BY TABLE l- TABLE 2 GIVES THE RESULTS IF ACTIVE- 
HIGH DATA IS USED- 


ABSOLUTE MAXIMUM RATINGS ARE SHOWN ON PAGE 268. 
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TEXAS INSTRUMENTS 


INCORPORATED 


TYPES SN54AS881 and SNZ4AS881 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 





TABLE 1 


ACTIVE-LOW DATA 
M =; ARITHMETIC OPERATIONS 


SELECTION 


A MINUS 1 

AB MINUS 1 

= AB MINUS 1 

= MINUS 1 (2's COMP) 
= APLUS (A+B) 

= AB PLUS (A + B) 

= AMINUS B MINUS 1 
=A+B 

= A PLUS (A+B) 
=APLUSB 

= AB PLUS (A +B) 

= (A+B) 

= APLUS A* 

= ABPLUSA 

= AB PLUS A 

=A 


F = ZERO 

F = APLUS (A+B) PLUS 1 
F = ABPLUS (A+B) PLUS 1 
F=AMINUSB 

F = (A+ 6} PLUS 1 

F = A PLUS {A + B) PLUS 1 
F=APLUSBPLUS 1 

F = ABPLUS (A+B) PLUS 1 
F = (A+B) PLUS 1 

= APLUSAPLUS 1 

= AB PLUS APLUS 1 

= ABPLUS APLUS 1 
=APLUS1 


Zrtrrrr rTrtiIeP ree 





bet Sie ae Ribs GMS DA See CR ga a el ell cll con oad oa 
Serer ete cS re 2 See 
DTre@trertrtr FTerertretrir 
ZTErTATA Te rPrPrrerrece 


F 
F 
F 
F 


x 


*Each bit is shifted to the next more significant position. 


RECOMMENDED OPERATING CONDITIONS 


SELECTION 
M=H 
LOGIC Ch =H 
| sa sz si so| FUNCTIONS (no carry) 


TABLE 2 


ACTIVE-HIGH DATA 
M=L; ARITHMETIC OPERATIONS 


=A 
= A+B 

=A+B 

= MINUS 1 (2's COMPL} 
= APLUS AB 

= (A+B) PLUS AB 

= AMINUS B MINUS 1 
= AB MINUS 1 

= APLUS AB 
=APLUSB 

= (A+B) PLUS AB 

= AB MINUS 1 

= APLUS A* 
=(A+B)PLUSA 
=({A+B)PLUSA 

= AMINUS 1 


u il 
‘ae ea 
O + 
@ 


ow 


u au" i) tt " n n hi W n 
SB Ob [Pt Be Ge 
+ + 
fet | © o 0) 

ive] ine] 


b> 
+ 
a 





ZtTrTTrreerr TTI rrere 
TIrereFTrritTrerer Tier 
DTreot™rrtrrertrererTreit—rrtTeiec 
nnnmnrAnanrnawn rr nanan TNH 


no 
> 


SUPPLY VOLTAGE, Vcc 


HIGH-LEVEL OUTPUT VOLTAGE 


OPERATING FREE-AIR TEMPERATURE, IA 
Tt THE EXTENDED CONDITIONS APPLY IF VCC IS MAINTAINED BETWEEN 4./5V and 5.25V 


OH FOR A=B OUTPUT ONLY 





nmranrananrnatrAnrnanoan 
N 


Ch=L 
(with carry) 


= APLUS 1 
= (A+B) PLUS 1 

= (A+B) PLUS 1 

= ZERO 

= APLUS AB PLUS 1 

= (A + B) PLUS AB PLUS 1 
= A MINUS B 

= AB 

= APLUS AB PLUS 1 
=APLUS BPLUS 1 

= (A+B) PLUS AB PLUS 1 
= AB 

=APLUSAPLUS 1 

= (A+B) PLUS APLUS 1 
= (A+B) PLUS APLUS 1 


ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE~AIR TEMPERATURE RANGE 


(UNLESS OTHERWISE NOTED) 








PARAMETER | STEST CONDITIONS [min TyP™ max{UNIT 

WVIH_ HIGH-LEVEL INPUT VOLTAGE [| —(ss—s—“—‘“‘ SSSSC(UrdTC LLU 
Vit LOW-LEVEL INPUT VOLTAGE | —————s—“‘i;i;™LhUrT BV 
Vcc=MIN, [1=-18mA -].? 
1H HIGH-LEVEL INPUT 20| uA | 
INPUT Any A or B INPUT 60{ uA | 
CURRENT Any S INPUT 80{ uA _ 
CARRY _INPUT|Vcc=MAX,V1=2.7V 120 

Ttt LOW-LEVEL M INPUT -2| mA _| 
INPUT Any A or B INPUT =6 
CURRENT NY S INPUT -8] MA | 
Carry INPUT|VcC=MAX,V1=0.5V a1) 

NPUT INPUT 1{ MA | 
CURRENT AT |Any A or B INPUT | MA 

MAX» INPUT Any S INPUT 4{ MA | 

6 





Vi=/V 
VIH=2V,VIt=-8V/54/74AS Vec=MINI2.-5 3-2 | Vi | 


VOL TAGE ARRY_ INPUT 
IGH-LEVEL OUTPUT VOLTAGE, 


VOH 42 V 
ANY OUTPUT EXCEPT A=B loH=MAX /UAS Vec=4./5V [2.7 3.2 
Poe Tene OUUE MOENGE. ee 54/74AS Vec=MIN Ois5: Veo! Veo 
: ee TH /4AS Vec=4./5V | 0-3 0-5] Vi 
OH HIGH-LEVEL OUTPUT CURRENT, cc=MIN,VIH=2V, 
A=B OUTPUT ONLY Vit=0-8V,VoH=5 .5V UA 
[Icct. SUPPLY CURRENT, OUTPUTS LOW |Vcc=MAX 100 _16/ 
|IccH SUPPLY CURRENT, OUTPUTS HIGH|Vcc=MAX 124 207 


" ALL TYPICAL VALUES ARE AT Vcc = 5V, TA =25° 
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G9ZSZ SVX4L'SV11V0 e@ ZL0G2Z2 XOS8 301440 LSOd 


QGQAaALVUYOdYHOONI 


SLNAWNULSNI SVXAL 


062 


SWITCHING CHARACTERISTICS OVER RECOMMENDED IA RANGE, Vcc = 4-5 To 5.5V, ae 50pPF, RL=500 onms 
(UNLESS OTHERWISE NOTED)- REFER TO PAGE 2/6 FOR LOAD CIRCIUTS AND WAVEF 


SN54/74AS881" SNSUASRR] SN74AS88 1. 
PARAMETER] INPUT OUTPUT TEST CONDITIONS UNIT 


TPLH 






aa 


ea es EW at tT a a 
come | tS 

TR 
ere, is 32 eo (SUM MopE) NS 
tem [ay Ror 8] 6 _[Ses72h SV CFF ron oa eae 


TPLH Tort 5 
Teh ANY A or B SO= ae i By (SUM moDE) ; 


Pacts 2 SP foe [ET 


2 
5 
TPHL At or Bi FI I ae i SvCDIEE MODE ) 2 ; 
2 


TPLH 10 
Aion Bi |__Fi_|Meu-svicocre nope) oa ee 


CL=15PF,RL=2800HMS 
TPHL ae M=SO= ES0=S3=0V, $1=S2=4 .5V y 14 
TPHL ANY A or BI AEB (DIFF MODE) ly 1? 


* SN54/74AS881 SPECIFICATIONS VALID ONLY AT 25°C. 



































MOM CHT 











TS8SvHZNS GNV T88S¥hSNS SadAL 


SUOLVYANSD NOTLONNAS/SLINA D1907 IT LAWHL Tay 





Be ApvaNcen TYPES SNSYAS882 anv SN74AS882 


f SCHOTTKY TTL 32-BIT LOOK-AHEAN CARRY GENERATORS 






“ — LOOK-AHEAD CARRY GENERATORS IN * ADVANCED OXIDE-ISOLATED, 1ON- IMPLANTED 
A 300-Mit WIDE 24-PIN PACKAGE TTL SCHOTTKY PROCESS 


+ 


* DIRECTLY COMPATIBLE with THE SWITCHING SPECIFICATIONS at 50 pF 
NEW “ASI81 & ‘AS881 ALU’s AND 
ALSO THE POPULAR ‘S181 


JT or NT PACKAGE 


j= 


Vec NC Cy+zp PZ G7) PB GB Cyaoy PS GSC 












4 
j. “or. Pn < 


226 O |! dO 


—_ wee FCS 
—_ 


G3 = P3 Cy+y6 GND 





—_— 
mS, 
woe 
NO 
“a 
NO 
iN 


C49 G 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
IONIMPLANTED IIL PROCESS DEVELOPED BY I]- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED~POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED F7- 





THE SN54/74AS882 ARE HIGH-SPEED LOOK-AHEAD CARRY GENERATORS CAPABLE OF ANTICIPATING 


THE CARRY ACROSS A GROUP OF EIGHT 4-BIT BINARY ADDERS- THEY ARE CASCADABLE TO 
PERFORM LOOK~AHEAD ACROSS N-BIT ADDERS- 


‘AS882 LOGIC EQUATIONS 

Cys = G1+P1GO+P1POC, 

Cyslg = G3+P3G2+P3P2G1+P3P2P1GO+P3P2P1POCy 

Cys = 65+P5GU+PSPYG3+P5PUP262+P5PUP3P2G1+PSPYP3P2PI GO+P5PUP3P2PLPOC, 


Cy+39 = G/+P7G6+P7P665+P7P6P564+P7P6P5P4G3+P7P6P5PHP3G2+P7 P6P5PHPSP2G1+ 
P7P6P5P4P3P2P1G0+P7P6P5PHP3P2P1P0C, 
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TYPES SNS4AS882 and 74AS882 
LOOK-AHEAD CARRY GENERATORS 





ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING IA RANGE(UNLESS OTHERWISE NOTED) 


MIN TYP. MAX 


IH IGH" LEVEL INPUT VOLTAGE 






NPUT VOLTAGE 
NPUT CLAMP VOLTAGE CC= [== 


K 
| I NPUT | Bh INPUTS ony jf 4 iM | 
CURRENT INPUTS ONLY | mA_| 
| AT | P4,P5 inputs onLy|Vcc=MAX T.0] mA | 
| maximum  |P6,P7,Cn inputs on_y|V1=/ | mMA_| 
| INPUT |  G0,G6 INPUTS ONLY] 4.0] mA | 
| VOLTAGE {G61,62,G4 INpuTS ONLY| O| mA] 
| | G5 INPUT ONLY| | mA | 
| | Gb INPUT ONLY| 7-0! mA | 
| | G7_INPUT ONLY | | 4.5] mA | 
IH HIGHTLEVEL »Pl INPUTS ONLY | 0.8] mA | 
INPUT P?,P3 INPUTS ON 0.6{ mA | 
CURRENT PPS INPUTS ONLY | MA] 
P6,P7,CN INPUTS ONLY] Vcc=MAX 0.2] mA | 


GO,G6 rnpuTs onLY|V1=2-/V 
INPUTS ONLY 

G5 INPUT ON 

G5 INPUT ONLY 

G/_INPUT ONLY 


INPUT ON 





= 
! 
< 
Ind (on) 
e e ® 2 e e e ® e e e e e . e e e e 
CoO >) co 
m=Kk < 
>>> oe 


OW~LEVEL 


G4 INPUT ON 46| mA 
INPUT _ON 


HOt mA | 
GD INPUT ON KO] mA | 
| | 66,G/7 INPUTS ON 281 MA 
|VoH HIGHTLEVEL OUTPUT VOLTAGE | Vcc=4. OH="2M . 


| 

| INPUT | P] INPUT ON j1] mA | 
| CURRENT | INPUT_ON M 

| | INPUT ON 7{ MAI 
| | P4 INPUT ONLY S| mA 

| | _Cn,P5 INPUTS ONLY L 

| | _P6,P7 inputs onty|Vcc=MAX 21 mA | 
| | GO INPUT _ONLY.|V1=0-5V 25] MA 

| | Gl INPUT ONLY 251 Mm 

| | G2 INPUT ONLY 30| mA] 
| | 

| | 


Voc=d. fo lous uh 2.73.2 
Vo. LOW-LEVEL OUTPUT VOLTAGE Vec=MIN, To _=MAX 0.5 0.5] V 
M 


CCL SUPPLY CURRENT, OUTPUTS LOW 1=0V Vcc=MA 
LiccH SUPPLY CURRENT, OUTPUTS HIGH |VI=4-5V,Vcc 05] mA: | 
*ALL TYPICAL VALUES ARE AT Vec=>V, Ja=25°C 

SWITCHING CHARACTERISTICS OVER RECOMMENDED TA RANGE,Vcc=4-5 to 5.5V,RL=500 onms, 

CL=50PF (UNLESS OTHERWISE NOTED). REFER TO PAGE 26/ FOR LOAD CIRCIUTS & WAVEFORMS. 

| SUAS/74AS882* | S4UAS882 | } | 
PARAMETER MIN TYP. MAX | MIN TYP MAX | MIN TYP MAX [UNIT 
TPLH | NS 
Cn to Any Output —_—sTPH 6 a 12 yy 10 
OR b TO UN +t 
0 TON NS 
Por G to Cn + 24 6 2 J] 2 10 S 
OR b TO + 





Bay 
~~] 

= 
I> 
'Sp) 
CO 
CO 
INO 

In 






™~s 
Y 
| 
-, 
ad 
n 


VALUES ARE AT VCC = OV, , PF, OHMS 
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ADVANCED : TYPES SN54AS&885 AND SN/4AS885 
SCHOTTKY TTL 8-BIT MAGNITUDE COMPARATORS 





* — 8-BIT MAGNITUDE COMPARATORS _IN * ADVANCED OXIDE-ISOLATION, ION- 
IN A 24-PIN, 300-MIL PACKAGE IMPLANTED TTL SCHOTTKY PROCESS 

* — CHOICE OF LOGICAL OR ARITHMETIC * APPROXIMATELY TWICE THE AC PER- 
COMPARISON FORMANCE OF SCHOTTKY TTL 

“ — BUFFER-TYPE OUTPUTS DRIVE BUS “ — LATCHABLE P INPUT PORTS POWER- | 
LINES DIRECTLY UP CLEAR 


* BOTH INPUT PORTS FEATURE HYSTERESIS 
TO IMPROVE NOISE REJECTION 


JT or NT PACKAGE 


Vec LATCH PZ =P6 OPS PH PS P2 PLO P<Q_P>D 
ENABLE OUT OUT 


24 1231 122) 121) 1201 [19] {18l 147! [76] (5) [i4t 13 





2 i DY a ae i daa as 


—_ 


MODE sr a VY 6 06 OO 3 2 Ql AO GND 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY TI]- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr- 


THIS DEVICE IS CAPABLE OF PERFORMING HIGH-SPEED LOGICAL OR ARITHMETIC COMPARISON 
(WHICH IS PERFORMED ON SIGN PLUS TWO’S COMPLEMENT DATA) ON TWO 8-BIT DATA WORDS- 
THE SELECTION OF THE TYPE OF COMPARISON IS ACCOMPLISHED BY THE MONE INPUT (REFER 
TO FUNCTION TABLE). THIS DEVICE HAS TWO CASCADING INPUTS, P>Q AND P<Q, FOR 
CASCADING PURPOSES- ANOTHER FEATURE OF THIS DEVICE IS THE LATCHING CAPABILITY 
FOR THE A INPUT WORD- 


FUNCTION TABLE ee 
HOD DATA INPUTS | INPUTS} INPUTS QUIPUTS 
COMPARISON | INPUT “cE os ee Pe ae P<Q 
> 


LOGICAL L 

LOGICAL H P<Q X X L H 

LOGICAL H P=Q Hor LIH or LIH oR L Hor lh 
ARITHMETIC L P ac Q X X H L 
ARITHMETIC L Q ac P H 








X X L 
[ARITHMETIC*™| LL | P=Q IH or LIH on LIH on L_H or L| 
IN THESE CASES THE P>Q OUTPUT WILL FOLLOW THE P>Q INPUT, 
AND THE P<Q OUTPUT WILL FOLLOW THE P<Q INPUT. 
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ADVANCED TYPES SN54AS894 and SN74AS894 
SCHOTTKY TIL EXPANDABLE MULTIFUNCTION BINARY/HEXIDECIMAL SCALERS 





* EXPANDABLE MULTIFUNCTION BINARY/ * ADVANCED OXIDE-ISOLATION, ION- 
HEXI DECIMAL SCALERS IN A 24-PIN, IMPLANTED TTL SCHOTTKY PROCESS 
500-MIL PACKAGE 

“ — BUFFER-TYPE_ OUTPUTS DRIVE BUS “APPROXIMATELY TWICE THE AC PER- 
LINES DIRECTLY FORMANCE OF SCHOTTKY TTL 


*~— OO-MHZ TYP SHIFT RATE 


JT or NT PACKAGE 


Vec CLK _OV/ CLR OC LI BOUT AOUT QA OB AC AD 
oo jen DERO:  s SRO: IN /CIN. 
24) 1231 122) (21) 1201 119) [18 


17) iG) TIS tL Tahe 13 


By es OT PEL 2 


so Sl S2 S38 A BC OD RI/ COUT DOUT GND 
LO /AIN /BIN 


THIS ADVANCED SCHOTTKY DEVICE HAS BEEN FABRICATED BY AN ADVANCED OXIDE-ISOLATED, 
ION-IMPLANTED TTL PROCESS DEVELOPED BY |]- JHE MAJOR BENEFIT OF THIS PROCESS IS 
THE IMPROVEMENT OF THE SPEED-POWER PRODUCT BY THE REDUCTION OF PARASITIC AND 
SIDE-WALL CAPACITANCE AND ENHANCED Fr- 


THIS DEVICE FEATURES A 4-BIT SHIFT REGISTER CAPABLE OF BEING USER PROGRAMMABLE 
(VIA THE FOUR INPUT SELECT LINES S0-S5) TO PERFORM ARITHMETIC AND LOGICAL SHIFTS 
IN BOTH DIRECTIONS AND TO PERFORM 2- OR S5~PLACE SCALINGe IHE SIX COMMON [/0 
Ports (RI/LO,LI/RO, ann AQUT/CIN-DOUT/AIN) ENABLE THESE FUNCTIONS TO BE N-BIT | 
CASCADABLE- JHE SHIFT REGISTER CAN BE SYNCHRONOUSLY LOADED VIA THE DATA INPUT 
LINES A-D WITH EITHER TRUE OR COMPLEMENT DATA- IN THE SCALE MODES, DATA ON 
INPUT LINES A-D WILL BE ASYNCHRONOUSLY AND TRANSPARENTLY SCALED UNTIL A 
SYNCHRONOUS MODE IS SELECTED AT WHICH TIME THE CURRENT DATA WILL BE LATCHED INTO 
THE STORAGE ELEMENTS- ONCE DATA IS IN THE REGISTER, IT CAN BE SHIFTED LEFT OR 
RIGHT SYNCHRONOUSLY (ON THE POSITIVE CLOCK EDGE)» JHE STORAGE REGISTER CAN ALSO 
BE CLEARED VIA THE CLEAR INPUT LINE» JHE CLOCK INPUT SELECTS CHOICE OF DETECTION 
OF EITHER OVERFLOW OF Qp®Qc OR ALL ZERO’S ON THE STORAGE REGISTER OUTPUTS: 

THE HIGH-IMPEDANCE STATE OF THE FOUR 3-STATE BUFFER TYPE OUTPUTS QA-QD (WHICH 
ARE EER DIRECTLY FROM THE STORAGE REGISTER) IS CONTROLLED BY THE OUTPUT CONTROL 
INPUT OC. 
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ue FIELD- TYPES FPS4ALS16L8, FPS54ALSI6R8, FPS4ALSI6R6, FP54ALS16R4 
i ae FP74ALS16L8, FP74ALS16R8, FP74ALSI6R6, FP74ALS16R4 


FIXED-OR ARRAYS 





al * ‘ALS VERSIONS OF 4 POPULAR PAL®* J OR N PACKAGE (TOP VIEW) 
DEVICES 


‘ALS16L8 ‘ALS16R8 
TWICE AS FAST, TYPICAL PROPAGATION 
DELAY - - - J2NS 


IDENTICAL PROGRAMMING PROCEDURE 
PIN FOR PIN COMPATIBLE 
DESCRIPTION 


THESE FIXED-OR ARRAYS COMBINE THE 
ADVANCED Low-PoWER SCHOTTKY TECHNOLOGY 
WITH PROVEN TIW FUSE LINKS TO PROVIDE 

A RELIABLE, HIGH-PERFORMANCE REPLACEMENT 
FOR CONVENTIONAL ITL, WITH THE ADVANTAGE 
OF QUICK DESIGN CHANGES AND MORE COMPACT 
BOARDS + 


THE DEVICES WITH REGISTERS STORE THE 
OUTPUT OF THE AND-OR ARRAY ON THE 
HIGH~TO-LOW TRANSITION OF THE CLOCK: 


= 


ORDERING INFORMATIO 


FP 74UALS 16 R 
* PREFIX [ TT 
FP-STANDARD PREFIX | | 
FPM-MacH IV, Levec | | | 
FPC= a N, Tae IT] 
* 74 - QOC 
54 = “SEO. TO ne 
ALS - ADVANCED Low-PoweR 
SCHOTTKY ee 
* NUMBER OF ARRAY INPUTS | 


pO PROGRAMMERS sd 
* QUTPUT TYPES: ACTURER PERSONALITY | SOCKET 
L - AcTIVE Low ‘a ane_l| oa) | AIAPTOR 





™ J 
—_—_—_ ON 
—4= 











2 ~ REGISTERED 

UMBER OF SPECIAL OUTPUTS 

* PACKAGE eee ua HATA [/0 LORP« a19- 1497 715-1428-2 
PM9068 fe ae 


PART # . af Det a 
“ALSI6R8_[OCTAL J6-INPUT REGISTERED AND OR GATE ARRAY 








ALST6R6 |HEX J6-INPUT REGISTERED AND-OR GATE ARRAY 
EALSTOR4 QUAD J6-INPUT REGISTERED AND-OR GATE ARRAY _| 


*PAL IS THE REGISTERED TRADEMARK OF MoNOLITHIC MEMoRIES, INC- 
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TYPES FP5S4ALSI6L8, FPS4ALSI6R8, FPS4ALSI6R6, FPS4ALSTBR4 
FP/UALSIOLR, FR7UALSLORS, FP7UALSI6R6, FP74ALSI6R4 











FIXED-OR A 
ABSOLUTE MAXIMUM RATINGS 
SUPPLY VOLTAGE, VCC /V 
INPUT VOLTAGE 5 5V 
OFF-STATE OUTPUT VOLTAGE 5 5V 
STORAGE TEMPERATURE -65° to 150°C 
RECOMMENDED OPERATING CONDITIONS ; 
PF FPSUALS" —o[ —FPZ4ALS* 
eS ott 







| Vcc SUPPLY VOLTAGE AB TH /5 55 DHT OV 
| lOH HIGH-LEVEL OUTPUT CURRENT OT 2 MA 
| TA OPERATING FREETAIR TEMPERATURE |= 125206 JO 


ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 


‘eau, el 
PARAMETER TEST CONDITIONS MD TYP"MAX i i MAX [U wale 
VOL TAGE 


Pe ee SO en 
Wik INPUT CLAMP VoLTaGe [Voc = RiN Ir = -18mA sepa gg lO 
VoH HIGH-LEVEL OUTPUT Vec = » Vit = MAX, 2-4 5.2 204 5.3 
VOLTAGE IOH = MAX VIH = 2V 


VoL LOW-LEVEL OUTPUT Vec = MIN, VIH = 2V, 0-25 0.4 0.45 0.5 
voc HA Vat = Ay Wiccan Macnaits Me 
INPUT VOLTAGE 


NO 
ios (OD) 


1H HIGH-LEVEL INPUT Vec = MAX, VIH = 2-/V 20 uA 
CURRENT 
Vec = MAX, Vit = 0.4V 
Ho turer came Noe 2s aay aay fas as oe 
[ozH OFF-STATE OUTPUT Vcc=MAX, VIH= ay 0 PINS pee ee 
CURRENT, HIGH-LEVEL VIL=- QV Vo=2-7 UA 
VOLTAGE APPLIED "70 PINS 100 100 
loz. OFF-STATE OUTPUT Vec=MAX,VIH=2V, {0 PINS =7) -20 
CURRENT, LOW-LEVEL VIL=-8V,Vo=0-4V uA 
VOLTAGE APPLIED D PINS |. = SOUS. 100) 
cc SUPPLY CURRENT Vec=MAX,V1=0V, | 16L8 110 210 110 180 
| QUTPUTS OPEN __|16R8,6,4 115 225 115 190) mA 
"ALL TYPICAL VALUES ARE AT Vcc = 5 V, Ta = 25° 
SCHEMATICS OF INPUTS AND OUTPUTS 


EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS 


10 k2 NOM Vec —-—~ 
50 2 NOM 


OUTPUT 
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TYPES FPS4ALSI6L8, FPS4ALSI6R8, FPS4ALS1OR6, FPS4ALSI6R4 
FP74ALS16L8, FP74ALSI6R8, FP74ALSI6R6, FP74ALSI6R4 
FIXED-OR ARRAYS 


S16R8 LSI6R6 

eas MIN MAX 
CLOCK FREQUENCY, FCLOCK a se 
IDTH OF CLOCK PULSE, TW 


i 
SETUP TIME FROM INPUT OR FEEDBACK, TSU 


|) HOLD. TIME THe ee eh oP S| 


MHz 


TPLH | INPUT OR FEEDBACK TO 


eT OUTPUT ae aa al 
TPHL RL = = 500 onm To GND 
TPLH {CLOCK TO OUTPUT OR NS 
TPHL |NoT APPLICABLE To ‘16L8 10 10 


TPZH |OQUTPUT ENABLE TIME 
FROM OE 
TPezL |NoT APPLICABLE To ‘16L8 


TPHZ eed pee TIME ALL = aut OHM TO a 8 NS 
FROM = OHM TO 
TPLZ_|NoT APPLICALBE TO ‘16L8 ies 50PF to GND 8 ae 


TPZH {QUTPUT ENABLE TIME NS 
FROM | INPUT | | 
LIN C To ‘16 
TPHZ ae DISABLE TIME 
seat INPUT 
TPLZ {NoT APPLICABLE To ‘16R8 
T ae 
BARAN E | MIN NOM MAX [UN 


VIHH | PROGRAM-LEVEL INPUT VOLTAGE 1 ee eo ee 
TTHH PROGRAM-LEVEL INPUT CURRENT fUTPUT PROGRAL PULSE 
(OE, WR 


ALL OTHER INPUTS 


[CCH PROGRAM SUPPLY CURRENT 
PROGRAM PULSE DUTY CYCLE aa Ss ae 
VERIFY-PROTECT- INPUT VOLTAGE ZO. 2) | VI 
VERIFY-PROTECT-INPUT CURRENT 
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TYPES FP54ALS16L8, FPS4ALSI6R8, FPS4ALSIE6R6, FPS4ALSIBR4, 
FP74ALS16L8, FP74ALSI6R8, FP74ALSI6R6, FP74ALS16R4 
FIXED-OR ARRAYS 


Programming Procedure 


The fuses are programmed using a low-voltage linear-select procedure. The 

array is divided into two groups, products 0 thru 31 and products 32 thru 

63, for which pin identifications are shown in the pin configurations on following 
page. To program a particular fuse, both an input line and a product line are 
selected according to the following procedure: 


Step 1 Raise Output Enable, OE, to Vyyp. 

Step 2 Select an input line by applying voltages to Ig, Ij, I9, 13, I4, I5, I6, 

| I7, and L/R, as shown in Table 1. 

Step 3. Select a product line by applying voltages to Ag, A ,, and Ag as shown in 

Table 2. 

Raise Vcc (pin 20) to Vip. 

Program the fuse by pulsing the output 03, 02, 01, or 00 of the 

selected product group to VyHH as shown in Table 26 

Step 6 Lower Vcc (pin 20) to 6.0 V. 

Step 7 Pulse the CLOCK pin and verify the output pin, 03, 02, 01, or 00 to be 
Low. 

Step 8 Lower Vcc (pin 20) to 4.5 V and repeat step 7. 

Step 9 Should the output not verify, repeat steps 1 thru 8 up to five (5) times. 


Step 
Step 


on > 


This procedure is repeated for all fuses to be blown (see Programming Waveforms). 


To prevent further verification, two last fuses may be blown by raising pin 1 and 
pin 11 to Vp. Vcc is not required during this operation. 


Voltage Legend: 
L = Low-level input voltage, Vy, HH 


High-level program, VyHH 
H = High-level input voltage, Vyy Z 


High impedance (e.g., 10 kilohms to 5 V) 


Sw OU S&S WM © 
ww o . . ) . ww .) 
W Oo WW Go oO) WH ow 





Z 
Zz 
Zz 
Z 
Z 
Z 
Z 
Z 
Zz 
Z 
Zz 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Z 
Zz 
Z 
Z 
Z 


MONON NON ONO ON NP 


TABLE 1 INPUT LINE SELECT TABLE 2 PRODUCT LINE SELECT 
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TYPES FP54ALS16L8, FP54ALS16R8, FPS4ALSI6R6, FPS4ALSI6R4 
FP74ALSI6L8, FP74ALSI6R8, FP74ALSI6R6, FP74ALSI6R4 
FIXED-OR ARRAYS 


PIN CONFIGURATIONS FOR PROGRAMMING ONLY 
PRODUCTS O THRU 31 
Vee 00 O1 O02 O58 ADO AL A2 L/R CLK 
20] [i19) 1T8l Li7t [16l [I5t [T4l 113) 112) 111 


PRODUCTS 32 THRU 63 
Vec L/R AO AL A2 00 OL 02 8 CE 
201 119) 118! (i7| |16l a5) |T4) (43) (12) [I 





kh Zh Nd). es 
CLK «6100 Oo 12 


— 
WN fun 
bo 
> Im 
-_—— 
WI 
—_— 
D 
—t 
~~ 
oz 
<a 
= 


PROGRAMMING WAVEFORMS 


Vit 


VUHH as : 1 | 
iu/R,a | 
Vit — Vino 
vec os coy 6. a 
I tp | jt ~ 4.5V— 
VIA 
VOL 


VG. OTT 
CLOCK att ar 


Vit 
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LOGIC DIAGRAM 


TYPES FP54ALS16L8, FP74ALS16L8 


FIXED-OR ARRAYS 


[3 
l2 
TI 


ln Ss 


I9 
18 


Je 


i ‘ alk ih ull i Mi r i Eve iii 


I6 


oO mn] }ao wl] +o miis —} iN | |O 1 [oO wr} |O ™) 
== AE To my pe) ml ig Tig wy] |w Te) 


[ [\ l\ [S [ l\ [x 
N ) 


i 


Oo) 


8 


T+ Te Co) = 
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FIXED-OR ARRAYS 


TYPES FPS4ALSI6R8, FP74ALS16R8 


LOGIC DIAGRAM 





19 
Is 
\7 
I6 
I5 
14 
13 
12 
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LOGIC DIAGRAM 


TYPES FP54ALS16R6, FP74ALSI6RE 


FIXED-OR ARRAYS 


19 
18 
17 
IG 
15 
14 
3 
12 
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FIXED-OR ARRAYS 


TYPES FPS4ALSI6R4, FP74ALSI6R4 


LOGIC DIAGRAM 





19 
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FIELD- 
PROGRAMMABLE TYPES FP54LS333, FP54LS335, FP74LS333, FP74LS335 
LOGIC FIELD-PROGRAMMABLE LOGIC SEQUENCERS 


* 45 ns TYPICAL INPUT to OUTPUT JT or NT PACKAGE 


PROPAGATION DELAY (TOP VIEW) 
* — 24-PIN, 300-mic SLIM LINE PACKAGES 8 | iy 
CC 
* LOW-POWER, 350 mW TYPICAL POWER | 
DISSTPATION I7 |.2 25| 19 
* 12 INPUT VARIABLES I6. |. 3 22| 110 
* 32 PRODUCT TERMS I5 | 4 21| I11/CE2 
* 6-BIT OUTPUT LATCH Ty [5 20! PL 
* —4-BIT STATE REGISTER IS 16 19| PM 
DESCRIPTION 12 | S| LE 
THe 'LS333 (THREE-STATE OUTPUTS) AND THE 'LS335 I] [8 1/7| CEl 
(OPEN-COLLECTOR OUTPUTS) ARE Low-PoWER SCHOTTKY 
BIPOLAR IIL FIELD-PROGRAMMABLE LOGIC SEQUENCERS IO |.9 16] F5 
DESIGNED TO SOLVE STATE~MACHINE PROBLEMS OF THE 
MEALY TYPE- THEY CONTAIN FOUR COMPLETELY BURIED FO {10 | Fu 
J-K FLIP-FLOPS IN THE FEEDBATH PATH BETWEEN THE 
OR anp AND MATRICES: THE COMMON CLOCK AND CLEAR Fl {iI 14| F3 
LINES ARE ALSO PROGRAMMABLE BY SEPARATE OR TERMS, 
IN ADDITION TO THE FOUR J INPUTS AND FOUR K GND {12 13] F2 
INPUTS - 
THE OUTPUT-FUNCTION LEVELS ARE STORED BY A COMMON 
ASYNCHRONOUS LATCH ENABLE PIN (LE) THAT CONTROLS 
THE 6-BIT OUTPUT TRANSPARENT LATCHES. | 
PIN 21 IS A USER PROGRAMMABLE OPTION: | FUNCTIONAL BLOCK DIAGRAM 
IT MUST BE PROGRAMMED TO FUNCTION AS (POSITIVE LOGIC) 
A 12TH INPUT OR AS A CHIP ENABLE 
AND’ED WITH PIN 17 FOR 3-STATE a: 
CONTROL OF THE OUTPUTS- AN AUTO cE 


CHIP"ENABLE OPTION FOR EXPANSION OF 
TERMS IS AVAILABLE THROUGH THE 
MANUFACTURER - 


THE PROGRAM MODE (PM), AND THE 
PROGRAM LATCH (PL) PINS ARE UNIQUE 
PROGRAMMING CONTROL INPUTS THAT cea 
SIMPLIFY THE PROGRAMMING PROCEDURE 

AS DESCRIBED LATER+ IHESE PINS ARE 

TO BE GROUNDED DURING NORMAL DEVICE 
OPERATION. 


10-110 





01-04 


“\ denotes fused input 
%& 'LS333 has 3-state (9) outputs: ‘LS335 has open-collector { 2) outputs. 





PRODUCT PREVIEW 


This document contains information 
on a product under development. Texas 


Instruments reserves the right to change or POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 
discontinue this product without notice. 


TEXAS INSTRUMENTS 


INCORPORATED 


TYPES FP54LS353, FP54L$335, FP74LS333, FP74LS$335 
FIELT-PROGRAMMABLE LOGIC SEQUENCERS 





ABSOLUTE MAXIMUM RATINGS 


SUPPLY VOLTAGE, Vcc /V 
INPUT VOLTAGE | /\ 
OFF-STATE OUTPUT VOLTAGE 5 .5V 
STORAGE TEMPERATURE “55° 10.150 -€ 











FP54LS FP/4LS 
MIN NOM MAX | MIN NOM MAX [UNIT] 
| Vec_ Supply vortaGe A 5 5S AS 5525 OV 
| [OH HIGH-LEVEL OUTPUT CURRENT | T= 2 MA 
| ToL LOW-LEVEL OUTPUT CURRENT TT MA 
=5D 125 


ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-~AIR TEMPERATURE RANGE 


(UNLESS OTHERWISE NOTED) ; | 
TEST CONDITIONS — [MIN TYP*MAXIMIN TYP™MAX [UNIT 





















UNL 
PARAMETER 
| Vin HIGH-LEVEL INPUT VOLTAGE _ 


VIH HIGH-LEVEL INPUT VOLTAGE | ——snfUd | D2 Ll YC 
Vit Low-LeveL INPUT voLTAGE |  —*«|~ ~—— O.7]— YC 
VIK INPUT CLAMP VOLTAGE Vcc=MIN, [1=-18mA 


VoH HIGH-LEVEL OUTPUT VOLTAGE | Vcc=MIN,VIH=2V, 
LO MOPLENE, OvTPUT VOCTASE | Vea oreint [pau 3.1 pat 3. 
0-25 0-4 





OL LOW-LEVEL OUTPUT VOLTAGE 2\, 
MAX 






VIH=MAX, LoL= 
INPUT VOLTAGE _ 
Vec=MAX,VIH=2./V 


I 
IL LOW-LEVEL INPUT CURRENT Vec=MAX, [PL 
Vit=0-4V {ALL OTHER 

lo 


10 SUT PUT CURRENT aN eg 
OZH OFF-STATE OUTPUT CURRENT, cc=MAX, CEla2V, 
yon 
LOW-LEVEL VOLTAGE APPLIED | Vo=2./V _ -20 -20| vA 
Icc SUPPLY CURRENT Vec=MAX, V 


ja4.5 J 
| | ALL OTHER INPUTS=OV | /0 | 70 | mA | 
L TYPICAL VALUES ARE AT Vcc = DV, IA = 2 


SWITCHING CHARACTERISTICS, Vcc = 5V, TA = 25°C 
| PARAMETER 
TPLH, TPHL INPUT TO OUTPUT 
TPLH, TPHL CLOCK TO OUTPUT C 
TPLH, TPHL CLEAR TO OUTPUT 
TPXZ, TPZX TO OUTPUT 














) 

L 
TPLH, TPHL LE To OUTPUT CL 
TPXZ, TPZX AUTO CHIP ENABLE TO OUTPUT 
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TYPES FP54LS333, FP54L$335, FP74LS333, FP74LS335 
FIELD-PROGRAMMABLE LOGIC SEQUENCERS 


PROGRAMMING PARAMETERS, IA = 25°C 



































PPARAMETER es MN NOM MAX 
VIHH PROGRAM LEVEL INPUT VOLTAGE 10 10-5 11 a 
CCH PROGRAM SUPPLY CURRENT 
it PROGRAM PULSE WIDTH 100 000 
PROGRAM PULSE RISE TIME 
PROGRAM PULSE DUTY CYCLE 
Programming Procedure 
Ill grammed true) by applying TTL 


If pin 21 is to function as CE2, both 
AND/AND links at each of the 32 product 
terms must be fused per AND matrix pro- 
gramming procedure creating a don't care 


logic levels to inputs I0-14 
using the addresses in Table l. 
Apply Vihh to I5-I11. 

Step 3: Address the product term. 


for input Ill. If_it. is to become the Step 4: a) Ramp PL to Vihh. 
12th data input, CE2 is removed as b) Disable inputs I0-I4 with 
follows: Vihh. 
Step 1: Set Vcc to 5 V, PM, PL, & GND c) Pulse Vcc to Vihh. 
to 0 V. d) Return PL to OV. 


Step 2: Apply Vihh to IO-I11. 

Step 3: Address product term 45 by 
applying its binary code to out- 
puts F5 to FO with FO as LSB, 
using TTL logic levels, H=1 & 
L=0. and GND to O V. 

Step 4: a) Ramp PL to Vihh. Step 2: Select the output function or f/f 

b) Pulse Vcc to Vihh. | input line by applying TTL logic 


Step 5: Repeat 2-4 for all other Q/Q AND 
input lines and product terms. 





OR MATRIX 
Step 1: Set Vcc to 5 V, PM to Vihh, PL 


c) Lower Vcc to 5 V. levels to inputs IO to I4 using 
the addresses in Table l. Apply 





AND MATRIX, input variables 0 to 11 Vihh to I5-I11. 

Step 1: Set Vcc to 5V,PM,PL,& GND to 0 V.| Step 3: Ramp PL to 5 V. 

Step 2: Apply the true logic level, Step 4: Disable inputs IO-I4 with Vihh. 
either Vih or Vil, to the input Step 5: Address the product term. 
to be programmed (only one at a Step 6: Pulse Vcc to Vihh. 
time) and raise all remaining Step 7: Repeat 5-6 for each of the pro- 





inputs to Vihh. 
Step 3: Address the product term to be 
programmed (0-31). See Step 3 


duct terms to be false in the 
addressed output function or 
f/f input line. 


above. Step 8: Return PL to O V. 
Step 4: a) Ramp program latch (PL) to Step 9: Repeat 2-8 for each output 
Vihh. function and f/f input line. 


b) Pulse Vcc to Vihh for a MAX 
of 1 ms (35% duty cycle). 
c) Return PL to 0 V. 
Step 5: Disable the programmed input 
with Vihh. 
Step 6: Repeat 2-5 for all other input 
variables and product terms. 


TABLE 1 


} AN ID PRO it Hh ET OR PROG MOD a 
NPI | cdtee th Sie 


EB ro 


ADORE 


















rr 
xr 


NR LP ETE EI tf A A RE 


AND MATRIX, Feedback input lines Q/0 
Step 1: Set Vcc to 5 V, PM, PL, & GND 

to 0 V. 
Step 2: Select the F/F output (to be pro- 


fa a Sa eaeee enews ees exces eatbes od Oe ed eel ee 








ot ge gee ed ed ed ed ee ee ee ed ce ee ceed ed ed 
he ah a ed et ee ed et et ee 
he ee el et ee ed ee ed ed ee an od ed 
ade wt pee el ee ad ea oe ee Sl od ee 
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FIELD-PROGRAMMABLE LOGIC SEQUENCERS 


TYPES FP5S4LS333, FP54LS335, FP74LS333, FP74LS335 


LOGIC DIAGRAM 


ls 
e e J U e e e ° e e e 
O O () © @ ) 8 () t) ) t) 
NLA LA LOA HAA LA ALhARAL 
OlN 
N 


e 

) 

ee ed ed ee ed ee ne ne ee 
N 





(an) - N ise) t+ 
LL LL iL LL iL 
oO = o + 9 o 
* * *K * * * 
TaN A 4B A A A 
N 2 QO QO Q im) a) Q 
O w —N N N ~N N 
e 








= 
N 


_- —-= —|— |§| |= - |= | =—_ &- 


~ denotes fused inputs. 


%‘°LS333 has 3-state (V7) outputs; ‘LS335 has open-collector (©) outputs. 
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FIELD- TYPES. FP54AS839, FPS4AS840, FP74AS839, FP74AS84O © 
fe 14 X 32 X 6 FIELD-PROGRAMMABLE LOGIC ARRAYS 





JT or NT PACKAGE 
(ToP VIEW) 


“10 ns TYPICAL INPUT to OUTPUT 
PROPAGATION DELAY 


“  24-pin, 300-mic SLIM LINE PACKAGES 
* 700 mW TYPICAL POWER DISSIPATION 
* PROGRAMMABLE OUTPUT POLARITY 
LOGIC FUNCTION 

F = PotPj+---+PZ] FOR POLARITY 

_ LINK’ INTACT. 

F = Po*Py*---*P3] FOR POLARITY 

LINK OPEN 


WHERE Pg THRU PZ] ARE PRODUCT TERMS 
OF INPUT VARIABLES Ig THRU 113 





DESCRIPTION 


THE ‘AS839 (THREE~STATE OUTPUTS) AND THE ‘AS840 (OPEN-COLLECTOR OUTPUTS) ARE 
ADVANCED SCHOTTKY BIPOLAR TTL FIELD-PROGRAMMABLE LOGIC ARRAYS, CONTAINING 32 
PRODUCT TERMS (AND TERMS), AND 6 sum TERMS (OR TeRMS)- EACH OF THE 6 SUM-OF- 
PRODUCTS OUTPUT FUNCTIONS CAN BE PROGRAMMED EITHER TRUE ACTIVE-HIGH OR TRUE 
ACTIVE~LOW- THE TRUE OF EACH OUTPUT FUNCTION IS ACTIVATED BY THE PROGRAMMED 
LOGICAL MINTERMS OF 14 OR LESS INPUT VARIABLES- THE OUTPUTS ARE CONTROLLED 
BY TWO CHIP"ENABLE PINS ALLOWING OUTPUT INHIBIT AND EXPANSION OF TERMS. 


THESE DEVICES ARE IDEALLY SUITED FOR HIGH~SPEED DATA PATH LOGIC REPLACEMENT, 
WHERE SEVERAL CONVENTIONAL SSI FUNCTIONS CAN BE DESIGNED INTO A SINGLE PACKAGE: 


THE FP54AS839 anp FP54AS840 ARE CHARACTERIZED FOR OPERATION OVER THE FULL 
MILITARY TEMPERATURE RANGE OF -55°C To 125°C. THe FP74AS839 anp FP74AS840 ARE 
CHARACTERIZED FOR OPERATION FROM 0°C To 70°C. 


SCHEMATICS OF INPUTS AND OUTPUTS | 
EQUIVALENT OF EACH INPUT TYPICAL OF OUTPUTS OF ‘AS839 TYPICAL OF OUTPUTS OF ‘AS840 


Vcc 
10 k2 NOM 


OUTPUT 
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INCORPORATED 


TYPES FP54AS859, FP54AS840, FP74AS839, FP/4AS840 
FIELD-PROGRAMMABLE LOGIC ARRAYS 


ABSOLUTE MAXIMUM RATINGS 


SUPPLY VOLTAGE, VCC /V 
INPUT VOLTAGE 5. 5V 
OFF-STATE OUTPUT VOLTAGE DOV 
STORAGE TEMPERATURE -65° to 150°C 


OPERATING CONDITIONS 















PARAMETER MIN RN ARK MAX aa 
cr TO A: SO SS: 8-a 5.5 4./5_5 ae 
foi —fieesLevet cuter compen ig 


[OL Eel LEVEL OUTPUT CURRENT 
OPERATING FREE-AIR TEMPERATURE 


ELECTRICAL CHARACTERISTICS OVER RECOMMENDED OPERATING FREE-AIR TEMPERATURE RANGE 
(UNLESS OTHERWISE NOTED) 


PARAMETER TEST CONDITION {MIN TYP" MAXTMIN  TYP™ MAX] UNIT 
a PN PE 





VIH HIGH~LEVEL 





50 50} uA 


VIL OW-LEVEL 

INPUT VOLTAGE 

OUTPUT VOLTAGE V1. 4 5.2 24 3.4 
VoL LOW-LEVEL = 

a7 

MAX INPUT VOLTAGE 0-1) mA 
Tit LOW-LEVEL INPUT Vec = MAX, Vit = 0-4V 

CURRENT 72) MA 
0 OUTPUT CURRENT 22) SA es 

CURRENT, HIGH~LEVEL|VIL = 0. QV, Vo = 

VOLTAGE APPLIED 

CURRENT, LOW-LEVEL |VIL = 0. QV, V 

VOLTAGE APPLIED 


INPUT VOLTAGE 
aa 
VOLTAGE =l57 =|. 
OUTPUT VOLTAGE 
IIH HIGH"LEVEL INPUT |Vcc = MAX, VIH = 2./V mt! fu at 
CURRENT 20} vA 
loZH OFF-STATE OUTPUT Vec = MAX, VIH = 2 
2e 
[ozL OFF-STATE OUTPUT Vec = MAX, VI ‘A 





Icc SUPPLY CURRENT Vec = 5V, Vi = OV, 
| CE INPUTS AT DV 145 145 mA 
"ALL TYPICAL VALUES ARE AT Vcc = 5 V, IA = 
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TYPES FP54AS839, FP54AS840, FP74AS839, FP74AS840 
FIELD-PROGRAMMABLE LOGIC ARRAYS 












SWITCHING CHARACTERISTICS, Vcc = +5V, Ta = 25°C 

PARAMETER INPUT TEST CONDITIONS MEN TYP MAXIMIN TYP MAX[UNIT 

TPLH —_ eu eeeruee US 10 10 S 
=U5pF, R= OHMS NS 

pers AL 








C, =45PF, Ri =667 oHMs 
— 


Laie 
ale 


eae 


ialsceicled Denke oom Saran Ce 


PROGRAMMING PARAMETERS, IA = 25°C 


PARAMETER a NOM _MAX [UNIT 


VIHH POLARITY AND FUSE ENABLE 
PROGRAM-LEVEL INPUT VOLTAGE 20 V 
PROGRAM~LEVEL INPUT CURRENT POLARITY OUTPUT 
M 


ee er fe 92 
ee ee ee 
VcCcH POLARITY VERIFY-LEVEL SUPPLY, 
"OR' PROGRAM/VERIFY-LEVEL 
SUPPLY 605 
Vcc “AND’ PROGRAM/VERIFY-LEVEL barcedlecol 
Vcc SUPPLY VOLTAGE > Vv 








Vcc. POLARITY PROGRAM-LEVEL Vcc 
SUPPLY VOLTAGE 


CURRENT 


VIX INPUT DISABLE VOLTAGE, 
(£2 PROGRAM ENABLE LEVEL, 
OR’ PROGRAM~LEVEL INPUT 
VOLTAGE 
———# | ST MA 


IX NPUT CURRENT a RUT VARIABLES —___ 


———EE PROGRAM OUTPUT | dN 
TP PROGRAM PULSE WIDTH Oh oe (00 OS 


TD DELAY TIME re eee os | ee 
TR RISE TIME aed Se 
PROGRAMMING PULSE DUTY CYCLE Nee ae ee we hash oy cisicten spt atu eae SOS = Mell 
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TYPES FP54AS839, FP54AS840, FP74AS839, FP74AS840 
FIELD- PROGRAMMABLE LOGIC ARRAYS 
ae he 


PROGRAMMING PROCEDURE 


Load all output pins with a 10-kilohm resistor to 5V, set GND (pin 12) to OV 
PROGRAM OUTPUT POLARITY 


| = 
Step 1: Set CE,/FE (pin 1) to OV; set 

Vec (pin 24) to 5V. 

Step 2: Disable all outputs by applying 
Vip to CE (pin 13). 

Step 3: Disable all inputs by applying 
Vix to inputs Ig thru 113. 

Step 4: Address the product term to be 


Program the output polarity before 
programming either the AND matrix or the 
OR matrix. A virgin device has all of 
its 6 outputs set to active high. When 
the polarity link of an output is fused, 
that output function becomes active low. 
Note that all outputs of a virgin device 
are at a low logic level. Program one programmed (0 thru 31) by 
output at a time as follows: applying its binary code (Vyy 
Step 1: Set CE,/FE (pin 1) to OV. for 'l', Vi_ for '0') to out- 
| 





Step 2: Set Vcc (pin 24) to OV, set CE9 puts Fg thru Fq with Fo as the 
(pin 13) and Ip to 113 to Vyy. least significant bit. 
Step 3: Pulse the appropriate output Step 5: Lower the voltage on the first 
to Vryy and remove after tp. input to Vry for a true, or to 
Step 4: Repeat step 3 for each output Vit for the complement. 
to be programmed active low. Step 6: After td, raise CE,/FE to Vyyp. 
Step 7: After additional td, pulse the 





VERIFY OUTPUT POLARITY CE9 input to Vyy for type 
__ 7 | Step 8: After a td delay, lower CE]/FE 

Step 1: Set CE,/FE (pin 1) to OV; | to OV. 

set Vec (pin 24) to Vecy. | Step 9: Disable programmed input by 
Step 2: Enable the device by applying raising it back to Vyy. 

Viz to CE9, (pin 13). Step 10: Repeat steps 5-9 for each 
Step 3: Set all inputs Ip thru 113 to input. 

VIH- Step 11: Repeat steps 4-10 for each 
Step 4: Sense the logic state of all 6 product term. 

outputs. An output at Voy has 


while an output at Vo, has 
remained active high. 
Step 5: Remove Vcc. 


Step 1: Set CE]/FE (pin 1) to OV; set 
Vcc (pin 24) to 5V. 

Step 2: Enable Fs output by setting 
CEs to Vry. 

Step 3: Disable all inputs by applying 
Vry to inputs Ig thru 113. 

Step 4: Address the product term to be 


| 
been programmed active low, VERIFY 'AND' MATRIX 
| 
| 
| 


PROGRAM ‘AND* MATRIX 


Program each input separately for each 
product term, one fuse at a time. 





Unused terms do not require fusing, verified (0-31) by applying 
however, all input variables of a its corresponding binary code 
selected product term must be program- on outputs Fo thru Fq. 

med either true, complement, or don't Step 5: Lower the input voltage on the 
care (both links are blown), as follows: first input to Vry and check 


the logic level of output Fs, 
then lower the same input to Vy, 
and again check the level of 


a 
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TYPES FP54AS839, FP54AS840, FP74AS839, FP74AS840 
FTELD-PROGRAMMABLE LOGIC ARRAYS 


a aa eT a I LS IE TE TS TS BE I TT I SE TT TET aL I I LY ETE 


PROGRAMMING PROCEDURE (CONT. ) 





F5- The input variable state by applying the corresponding 
contained in the product term binary code with. input Ig as 
is determined from the follow- the LSB. 

ing table: (Note that two Step 5: Raise the output pin to Vyy. 
tests are required to verify Step 6: Wait td, then raise CE,/FE to 
the programmed state of each VIHH- , ee 
variable). Step 7: Wait td, then pulse CE9 to Vry 


for a period of ty. 

Step 8: Wait td, then lower CE]/FE to OV 

Step 9: Wait td, then remove Vyy from 
output pin. 

Step 10: Repeat steps 5-9 for all other 
output functions. 

Step 11: Repeat steps 4-10 for all other 

product terms. 
Step 12: Lower Vcc to 5V. 





Step 6: Disable verified input by 
raising it back to Vyy. 
Step 7: Repeat steps 5-6 for al] 
other inputs. , 
Step 8: Repeat steps 4-7 for all 
: other product terms. 


Step 1: Set CE,/FE (pin 1) to OV. 

Step 2: Disable the outputs by setting 
CE to Vip. 

Step 3: Wait td and set Vcc (pin 24) 
to the verify level, Vccy. 

Step 4: Address the product term to be 
verified (0-31) by applying 
its binary code to inputs Iq 


PROGRAM ‘OR' MATRIX 


If the product term is contained in thru Is. __ 
the output function, no fusing is Step 5: Wait td, and set CEo (pin 13) 
needed. Unwanted terms are deleted to Vq,. 


by programming one at a time, as 
follows: 


Step 6: Sense the state of all 6 
outputs Fg thru Fs to determine 
the status of the 'OR' matrix 
from the following table: 


ACTIVE | ACTIVE 
HIGH LOW | FUSE LINK 


VERIFY 'OR' MATRIX 
| 
| 


Step 1: Set CE,/FE (pin 1) to OV. 

Step 2: Disable the outputs by setting 
CEo (pin 13) to Vyp. 

Step 3: Wait td and raise Vcc (pin 24) 
to the program level, Vccy- 

Step 4: Use the inputs Ig thru I5 to 
address the product term 
(0-31) that is to be removed 











L H FUSED 
H L PRESENT 
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TYPES FP54AS839, FPS4AS840, FP74AS839, FP/4AS840 
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PROGRAMMING WAVEFORMS 
OUTPUT POLARITY 








Vcc “ec pega) verif 
Voc es --— 
CE, I IH 
Vit 
c VIHH 
0-5 OV a 
pause 
AND MATRIX 
V 2 d 
CE\/FE me ny | / | 
a tak tom hae _ 
a3 VIX > 
2 
VIH ¢ =< 





Io-13 vi WY le Zk ” YUU 


Fong vi 2 ae 
V oie 
i TN EEE NEA 
OR MATRIX — 
CE, / E VIHH 27h, . (— 
a vie The tp [f verify _ 
CEn IK =r [te 
IH ae 
Vit 
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LOGIC DIAGRAM 


TYPES FP54AS839, FPS4AS840, FP74AS839, FP74AS840 


FIELD-PROGRAMMABLE LOGIC ARRAYS 
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INTRODUCTION 


The International Electrotechnical Commission (IEC) has been developing a very powerful symbolic 
language that can show the relationship of each input of a digital logic circuit to each output without 
showing explicitly the internal logic. At the heart of the system is dependency notation, which will be 
explained in Section 4. 


The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32. 14-1973. 
Lacking at that time a complete development of dependency notation, it offered little more than a 
substitution of rectangular shapes for the familiar distinctive shapes for representing the basic functions 
of AND, OR, negation, etc. This is no longer the case. 


Internationally, Working Group 2 of IEC Technical Committee TC-3 is preparing a new document 
(Publication 617-12) that will consolidate the original work started in the mid 1960’s and published 
in 1972 (Publication 117-15) and the amendments and supplements that have followed. Similarly 
for the USA, IEEE Committee SCC 11.9 is revising the publication IEEE Std 91/ANSI Y32.14. 
Texas Instruments is participating in the work of both organizations and this Supplement to the TTL 
Data Book introduces new logic symbols in anticipation of the new standards. When changes are made 
as the standards develop, future editions of the TTL Data Book will take those changes into account. 


The following explanation of the new symbolic language is necessarily brief and greatly condensed 
from what the standards publications will finally contain. This is not intended to be sufficient for 
those people who will be developing symbols for new devices. It is primarily intended to make possible 
the understanding of the symbols used in this book; comparing the symbols with functional block 
diagrams and/or function tables will further help that understanding. 


SYMBOL COMPOSITION 


A symbol comprises an outline or a combination of outlines together with one or more qualifying 
symbols. The shape of the symbols is not significant. As shown in Figure 1, general qualifying symbols 
are used to tell exactly what logical operation is performed by the elements. Table | shows the general 
qualifying symbols used in this data book. Input lines are placed on the left and output lines are 
placed on the right. When an exception is made to that convention, the direction of signal flow Is 
indicated by an arrow as shown in Figure 11. 


All outputs of a single, unsubdivided element always have identical internal logic states determined by 
the function of the element except when otherwise indicated by an associated qualifying symbol 
or label inside the element. 
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OUTLINE GENERAL QUALIFYING 
SYMBOL 
eel 
* *% 
INPUT OUTPUT 
LINES LINES 
* % 


*Possible positions for qualifying symbols relating to inputs and outputs 
FIGURE 1 — SYMBOL COMPOSITION 


The outlines of elements may be abutted or embedded in which case the following conventions apply. 
There is no logic connection between the elements when the line common to their outlines is in the 
direction of signal flow. There is at least one logic connection between the elements when the 
line common to their outlines is perpendicular to the direction of signal flow. The number of 
logic connections between elements will be clarified by the use of qualifying symbols and this is 
discussed further under that topic. If no indications are shown on either side of the common line, it 
is assumed there is only one connection. 


When a circuit has one or more inputs that are common to more than one element of the circuit, the 
common-control block may be used. This is the only distinctively shaped outline used in the IEC 
system. Figure 2 shows that unless otherwise qualified by dependency notation, an input to the 
common-control block is an input to each of the elements below the common-control block. 


COMMON-CONTROL BLOCK 


FIGURE 2 — ILLUSTRATION OF COMMON- CONTROL BLOCK 
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3.1 


3.2 


A common output depending on all elements of the array can be shown as the output of a common- 
output element. Its distinctive visual feature is the double line at its top. In addition the common- 
output element may have other inputs as shown in Figure 3. The function of the common-output 
element must be shown by use of a general qualifying symbol. 


a d a d 
b an 
COMMON-OUTPUT f b 
ELEMENT Tea! e 
(must, like other elements, c g f 


have a qualifying symbol to 
denote its logic function). 


FIGURE 3 — ILLUSTRATION OF COMMON-OUTPUT ELEMENT 


QUALIFYING SYMBOLS 
General Qualifying Symbols 


Table | shows the general qualifying symbols used in this data book. These characters are placed near 
the top center or the geometric center of a symbol or symbol element to define the basic function 
of the device represented by the symbol! or of the element. 


Qualifying Symbols for Inputs and Outputs 


Qualifying symbols for inputs and outputs are shown in Table I! and will be familiar to most users 
with the possible exception of the logic polarity and analog signal indicators. The older logic negation 
indicator means that the external O state produces the internal 1 state. The internal 1 state means the 
active state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and 0 
logic states to the levels H (high) and L (low), a statement of whether positive logic (1 = H, O= L) or 
negative logic (1 = L, O = H) is being used is required or must be assumed. Logic polarity indicators 
eliminate the need for calling out the logic convention and are used in this data book in the symbology 
for actual devices. The presence of the triangular polarity indicator indicates that the L logic level will 
produce the internal 1 state (the active state) or that, in the case of an output, the internal 1 state will 
produce the external L level. Note how the active direction of transition for a dynamic input is 
indicated in positive logic, negative logic, and with polarity indication. 
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TABLE | — GENERAL QUALIFYING SYMBOLS 








SYMBOL 


& 


>1 


2k+1 


bord 
0 

X/Y 
MUX 
DMUX or DX 
py 

P-Q 
CPG 

T 

COMP 
ALU 


G! 
Su 


SRGm 
CTRm 

CTR DIVm 
ROM 

RAM 

FIFO 


DESCRIPTION 


AND gate or function. 


OR gate or function. The symbol was chosen to indicate that at least 
one active input is needed to activate the output. 


Exclusive OR. One and only one input must be active to activate the output. 


Logic identity. All inputs must stand at same state. 
An even number of inputs must be active. 

An odd number of inputs must be active. 

The one input must be active. 


A buffer or element with more-than usual output capability (symbol 
is oriented in the direction of signal flow). 


Schmitt trigger; element with hysteresis. 
Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.). 
Multiplexer/data selector. 
Demultiplexer. 

Adder. 

Subtracter. 

Look-ahead carry generator. 

Multiplier. 

Magnitude comparator. 

Arithmetic logic unit. 

Retriggerable monostable. 
Non-retriggerable monostable (one-shot). 


Astable element. Showing waveform is optional. 
Synchronously starting astable. 


Astable element that stops with a completed pulse. 
Shift register. m = number of bits. 

Counter. m = number of bits; cycle length = 2M, 
Counter with cycle length = m. 

Read-only memory. 

Random-access read/write memory. 


First-in, first-out memory. 


EXAMPLE 


SN7400 
SN7402 


SN7486 
SN74180 
SN74180 


SN7404 
SN74S436 


SN74LS18 
SN74LS347 
SN74150 
SN74138 
SN74LS385 
SN74LS385 
SN74182 
SN74LS384 
SN74LS682 
SN74LS381 
SN74LS422 
SN74121 
SN74LS320 


SN74LS624 


SN74LS595 
SN54LS590 
SN74LS668 


* 


SN74170 
SN74LS222 


a I a IT 


*Not all of the general qualifying symbols have been used in this book, but they are included here for the sake of completeness. 
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TABLE It! — QUALIFYING SYMBOLS FOR INPUTS AND OUTPUTS 





Logic negation at input. External 0 Produces internal 1. 

Logic negation at output. Internal 1 produces external 0. 

Active-low input. Equivalent to — in positive logic. 

Active-low output. Equivalent to l—in positive logic. 

Active-low input in the case of right-to-left signal flow. 

Active-low output in the case of right-to-left signal flow. 

Signal flow from right to left. If not otherwise indicated, signal flow is from left to right. 


Bidirectional signal flow. 


POSITIVE NEGATIVE POLARITY 
LOGIC LOGIC INDICATION 
. 1 0 
uname not used 
inputs | 0 , | 


active 
on 


TL 
L 
indicated 1 0 H 
transition 0 | | 1 L | 


Nonlogic connection. A label inside the symbol will usually define the nature of this pin. 


not used not used 





bA Led $4h FTLTS 


Input for analog signals. 


f internal connection. 1 state on left produces 1 state on right. 
Oo Negated internal connection. 1 state on left produces O state on right. 
ee Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on 
Pens eae right. 
+ Internal input (virtual input). It always stands at its internal 1 state unless affected by an 
Deraen overriding dependency relationship. 


+t Internal output (virtual output). Its effect on an internal input to which it is connected is 
a indicated by dependency notation. 





The internal connections between logic elements abutted together in a symbol may be indicated by 
the symbols shown. Each logic connection may be shown by the presence of qualifying symbols at one 
or both sides of the common line and if confusion can arise about the numbers of connections, use can 
be made of one of the internal connection symbols. 


The internal (virtual) input is an input originating somewhere else in the circuit and is not connected 
directly to a terminal. The internal (virtual) output is likewise not connected directly to a terminal. 
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TABLE II! — SYMBOLS INSIDE THE OUTLINE 





4| Postponed output (of a pulse-triggered flip-flop). The output changes when input 
initiating change (e.g., a C input) returns to its initial external state or level. See § 5, 


—or Bi-threshold input (input with hysteresis) 


NPN open-collector or similar output that can supply a relatively + 


Ot low-impedance L level when not turned off. Requires external ; 


pull-up. Capable of positive-logic wired-AND connection. 


© Passive-pull-up output is similar to NPN open-collector output but i 
is suplemented with a built-in passive pull-up. 


NPN open-emitter or similar output that can supply a relatively low- 
ro impedance H level when not turned off. Requires external pull-down. 
Capable of positive-logic wired-OR connection. 


O— + 


ad Passive-pull-down output is similar to NPN open-emitter output but 
is supplemented with a built-in passive pull-down. 


vEK— 3-state output 
— EN Enable input 


When at its internal 1-state, all outputs are enabled. 

When at its internal O-state, open-collector and open-emitter outputs are off, 
three-state outputs are at normally defined internal logic states and at external 
high-impedance state, and all other outputs (e.g., totem-poles) are at the 
internal O-state. 





J,K,R,S, T Usual meanings associated with flip-flops (e.g., R = reset, T = toggle) 
—o Data input to a storage element equivalent to: Bgl 
—|--m —\—-m Shift right (left) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown. 
— +m —-m Counting up (down) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown. 
—1 0 
Binary grouping. m is highest power of 2. 
m 
jer =15 The contents-setting input, when active, causes the content of a register to take 
on the indicated value. 
CT=9 |- The content output is active if the content of the register is as indicated. 
Input line grouping... . indicates two or more terminals used to implement a single 
] logic input. 
1 ; ; X 
e.g., The paired expander inputs of SN7450. alle 
sy fs /- Fixed-state output always stands at its internal 1 state. For example, see SN74185. 
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3.3 





The application of internal inputs and outputs requires an understanding of dependency notation, 
which is explained in Section 4. 


In an array of elements, if the same general qualifying symbol! and the same qualifying symbols 
associated with inputs and outputs would appear inside each of the elements of the array, these 
qualifying symbols are usually shown only in the first element. This is done to reduce clutter and to 
save time in recognition. Similarly, large identical elements that are subdivided into smaller elements 
may each be represented by an unsubdivided outline. The SN54LS440 symbol illustrates this principle. 


Symbols Inside the Outline 


Table Il! shows some symbols used inside the outline. Note particularly that open-collector, open- 
emitter, and three-state outputs have distinctive symbols. Also note that an EN input affects all of the 
outputs of the circuit and has no effect on inputs. When an enable input affects only certain outputs 
and/or affects one or more inputs, a form of dependency notation will indicate this (see 4.9). The 
effects of the EN input on the various types of outputs are shown. 


It is particularly important to note that a D input is always the data input of a storage element. At 
its internal 1 state, the D input sets the storage element to its 1 state, and at its internal O state it resets 
the storage element to its O state. 


The binary grouping symbo! will be explained more fully tn Section 8. Binary-weighted inputs are 
arranged in order and the binary weights of the least-significant and the most-significant lines are 
indicated by numbers. In this data book weights of input and output lines will be represented by 
powers of two usually only when the binary grouping symbol is used, otherwise, decimal numbers will 
be used. The grouped inputs generate an internal number on which a mathematical function can be 
performed or that can be an identifying number for dependency notation. See Figure 28. A frequent 
use is in addresses for memories. 


Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous 
to that for the inputs and the weighted outputs will indicate the internal number assumed to be 
developed within the circuit. 


Other symbols are used inside the outlines in this data book in accordance with the IEC/IEEE 
standards but are not shown here. Generally these are associated with arithmetic operations and are 
self-explanatory. 


When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets 
[like these] . 
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4 


4.1 


4.2 


DEPENDENCY NOTATION 
General Explanation 


Dependency notation is the powerful tool that sets the IEC symbols apart from previous systems and 
makes compact, meaningful, symbols possible. It provides the means of denoting the relationship 
between inputs, outputs, or inputs and outputs without actually showing all the elements and inter- 
connections involved. The information provided by dependency notation supplements that provided 
by the qualifying symbols for an element’s function. 


In the convention for the dependency notation, use will be made of the terms “affecting’’ and 
“affected”. In cases where it is not evident which inputs must be considered as being the affecting 
or the affected ones (e.g., if they stand in an AND relationship), the choice may be made in any 
convenient way. | 


So far, ten types of dependency have been defined and all of these are used in this data book. They are 
listed below in the order in which they are presented and are summarized in Table IV following 


4.11. 


Section Dependency Type or Other Subject 


4.2 G, AND 

4.3 General rules for dependency notation 
4.4 V,OR 

4.5 N, Negate, (Exclusive OR) 

4.6 Z, Interconnection 


4.7 C, Control 

4.8 S, Set and R, Reset 
4.9 EN, Enable 

4.10 M, Mode 

4.11 A, Address 


G (AND) Dependency 


A common relationship between two signals is to have them ANDed together. This has traditionally 
been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate. 
The 1972 IEC publication and the 1973 IEEE/ANSI standard showed several ways to show this AND 
relationship using dependency notation. While nine other forms of dependency have since been 
defined, the ways to invoke AND dependency are now reduced to one. 
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In Figure 4 input b is ANDed with input a and the complement of b is ANDed with c. The letter G has 
been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number 
considered appropriate by the symbol designer (1 has been used here) is placed after the letter G and 
also at each affected input. Note the bar over the 1 at input c. 


c 
ae c C 


FIGURE 4— G DEPENDENCY BETWEEN INPUTS 


In Figure 5, output b affects input a with an AND relationship. The lower example shows that it is 
the internal logic state of b, unaffected by the negation sign, that is ANDed. Figure 6 shows input a to 
be ANDed with a dynamic tnput b. 


fap 





II 


III 


oe 





o 
ae 
I 

Hl 

a & 
aa 
| i 
| | 


FIGURE 6 — G DEPENDENCY WITH A DYNAMIC INPUT 


The rules for G dependency can be summarized thus: 


When a Gm input or output (m is a number) stands at its internal 1 state, all inputs and outputs 
affected by Gm stand at their normally defined internal logic states. When the Gm input or output 
stands at its O state, all inputs and outputs affected by Gm stand at their internal O states. 
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4.3 Conventions for the Application of Dependency Notation in General 


The rules for applying dependency relationships in general follow the same pattern as was illustrated 
for G dependency. 


Application of dependency notation is accomplished by: 


1) labeling the input (or output) affecting other inputs or outputs with the letter symbol 
indicating the relationship involved (e.g., G for AND) followed by an identifying number, 
appropriately chosen, and | 

2) labeling each input or output affected by that affecting input (or output) with that same 


number. 


If it is the complement of the internal logic state of the affecting input or output that does the affecting, 
then a bar is placed over the identifying numbers at the affected inputs or outputs. See Figure 4. 


If two affecting inputs or outputs have the same letter and same identifying number, they stand in an 
OR relationship to each other. See Figure 7. 


a G1 
b G1 = 
c 1 





FIGURE 7 — OR’ED AFFECTING INPUTS 


lf the affected input or output requires a label to denote its function (e.g., ““D’’), this label will be 
pretixed by the identifying number of the affecting input. See Figure 12. 


If an input or output is affected by more than one affecting input, the identifying numbers of each of 
the affecting inputs will appear in the label of the affected one, separated by commas. The normal 
reading order of these numbers is the same as the sequence of the affecting relationships. See Figure 
12. 


If the labels denoting the functions of affected inputs or outputs must be numbers, (e.g., outputs 
of a coder), the identifying numbers to be associated with both affecting inputs and affected inputs or 
outputs will be replaced by another character selected to avoid ambiguity, e.g., Greek letters. See 
Figure 8. 
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a a a 1 
b Ga = b G1 
1 


FIGURE 8 — SUBSTITUTION FOR NUMBERS 
4.4 V (OR) Dependency 


The symbol denoting OR dependency is the letter V. See Figure 9. 





FIGURE 9 — V (OR) DEPENDENCY 


When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand 
at their internal 1 states. When the Vm input or output stands at its internal O state, all inputs and 
outputs affected by Vm stand at their normally defined internal logic states. 





4.5 N (Negate) (X-OR) Dependency 


The symbol denoting negate dependency is the letter N. See Figure 10. Each input or output affected 
by an N/m input or output stands in an exclusive-OR relationship with the Nm input or output. 


for > HA. » Lg 


Ifa=0, thenc=b 


Ilfa=1, thenc=b 


FIGURE 10 — N (NEGATE) (X-OR) DEPENDENCY 





TEXAS INSTRUMENTS 329 


INCORPORATED 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


EXPLANATION OF NEW LOGIC SYMBOLS 





4.6 


When an Nm input or output stands at its internal 1 state, the internal logic state of each input and each 
output affected by Nm is the complement of what it would otherwise be. When an Nm input or 
output stands at its internal O state, all inputs and outputs affected by Nm stand at their normally 
defined internal logic states. 


Z (Interconnection) Dependency 
The symbol denoting interconnection dependency is the letter Z. 


Interconnection dependency is used to indicate the existence of internal logic connections between 
inputs, outputs, internal inputs, and/or internal outputs. 


The internal logic state of an input or output affected by a Zm input or output will be the same as the 


internal logic state of the Zm input or output, unless modified by additional dependency notation. 
See Figure 11. 


fee = OC) ome f= 


ll 


fa = HOR wm Ash 


ll 


fe = 


a—{6T 
C 
ize 3 





FIGURE 11 — Z (INTERCONNECTION) DEPENDENCY 
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4.7 C (Control) Dependency 
The symbol denoting contro! dependency is the letter C. 


Control inputs are usually used to enable or disable the data (D, J, K, R, or S) inputs of storage 
elements. They may take on their internal 1 states (be active) either statically or dynamically. In the 
latter case the dynamic input symbol is used as shown in the third example of Figure 12. 


ae 2 at, *s 
b—l1D ~ b EE 
a ee aes LS Pore 
c 1,2D c 2D c ela 
ye 


Note AND relationship of a and b 


li] 
lI 


G1 
1,2D 
C2 


1,2D 

1,2D 
c— G1 
d—| C2 


Input c selects which of a or b is stored when d goes low. 


oa 


ind 


o> 





FIGURE 12 — C (CONTROL) DEPENDENCY 


When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally 
defined effect on the function of the element, i.e., these inputs are enabled. When a Cm input or 


output stands at its internal O state, the inputs affected by Cm are disabled and have no effect on the 
function of the element. 


4.8 S (Set) and R (Reset) Dependencies 


The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the 
letter R. 
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Set and reset dependenies are used if it is 
necessary to specify the effect of the combi- 
nation R=S=1 on a bistable element. Case 1 in 
Figure 13 does not use S or R dependency. 


When an Sm input is at its internal 1 state, 
outputs affected by the Sm input will react, 
regardless of the state of an R input, as they 
normally would react to the combination S=1, 
R=0. See cases 2, 4, and 5 in Figure 13. 


When an Rm input is at its internal 1 state, 
outputs affected by the Rm input will react, 
regardless of the state of an S input, as they 
normally would react to the combination S=0, 
R=1. See cases 3, 4, and 5 in Figure 13. 





When an Sm or Rm input is at its internal O 
state, it has no effect. 








S 
Note that the noncomplementary output R e 
patterns in cases 4 and 5 are only pseudo stable. 
The simultaneous return of the inputs to 
S=R=0 produces an unforeseeable stable and 
complementary output pattern. S Q 
R oO— 0 
0 = external O state 1 = external 1 state 
nc = no change ? = unspecified 
ee | FIGURE 13 — S$ (SET AND 
4.9 EN (Enable) Dependency R (RESET) DEPENDENCIES 


The symbol denoting enable dependency is the combination of letters EN. 


An ENm input has the same effect on outputs as an EN input, see 3.1, but it effects only those outputs 


labeled with the identifying number m., It also affects those inputs labeled with the identifying number 
m. By ‘contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an 


affected input is identical to that of a Cm input. See Figure 14. 
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When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally 
defined effect on the function of the element and the outputs affected by this input stand at their 
normally defined internal logic states, i.e., these inputs and outputs are enabled. 


z If a= 0, b is disabled and d=c 
d Ifa =1,c is disabled and d = b 


FIGURE 14 — EN (ENABLE) DEPENDENCY 


When an ENm input stands at its internal O state, the inputs affected by ENm are disabled and have no 
effect on the function of the element, and the outputs affected by ENm are also disabled. Open- 
collector outputs are turned off, three-state outputs stand at their normally defined internal logic 
states but externally exhibit high impedance, and all other outputs (e.g., totem-pole outputs) stand at 
their internal O states. 


4.10 M (Mode) Dependency 


The symbol! denoting mode dependency is the letter M. 





Mode dependency is used to indicate that the effects of particular inputs and outputs of an element 
depend on the mode in which the element is operating. 


If an input or output has the same effect in different modes of operation, the identifying numbers 
of the relevant affecting Mm inputs will appear in the label of that affected input or output between 
parentheses and separated by solidi. See Figure 19. 


4.10.1 M Dependency Affecting Inputs 


M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at 
its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined 
effect on the function of the element, i.e., the inputs are enabled. 


When an Mm input or Mm output stands at its internal O state, the inputs affected by this Mm input or 
Mm output have no effect on the function of the element. When an affected input has several sets of 
labels separated by solidi (e.g., C4/2>/3+), any set in which the identifying number of the Mm input 
or Mm output appears has no effect and is to be ignored. This represents disabling of some of the 
functions of a multifunction input. 
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The circuit in Figure 15 has two inputs, b and c, that control which one of four modes (0, 1, 2, or 3) 
will exist at any time. Inputs d, e, and f are D inputs subject to dynamic control (clocking) by the a 
input. The numbers 1 and 2 are in the series chosen to indicate the modes so inputs e and f are only 
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading). 
Note that input a has three functions. It is the clock for entering data. In mode 2, it causes right 
shifting of data, which means a shift away from the control block. In mode 3, it causes the contents of 
the register to be incremented by one count. 


Note that all operations are synchronous. 


S 04/2 > /34 In MODE 0 (b = 0, c = 0), the outputs 
remain at their existing states as none 
of the inputs has an effect. 


In MODE 1 (b= 1, c = 0), parallel loading 
takes place thru inputs e and f. 

In MODE 2 (b= 0, c = 1), shifting down 
and serial loading thru input d take place. 
In MODE 3 (b= c= 1), counting up by 
increment of 1 per clock pulse takes place. 


—- om cL 





FIGURE 15 — M (MODE) DEPENDENCY AFFECTING INPUTS 
4.10.2 MM Dependency Affecting Outputs 


When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their 
normally defined internal logic states, i.e., the outputs are enabled. 


When an Mm input or Mm output stands at its internal 0 state, at each affected output any set of labels 
containing the identifying number of that Mm input or Mm output has no effect and is to be ignored. 
When an output has several different sets of labels separated by solidi (e.g., 2,4/3,5), only those sets 
in which the identifying number of this Mm input or Mm output appears are to be ignored. 


In Figure 16, mode 1 exists when the a input 
stands at its internal 1 state. The delayed 
output symbol! is effective only in mode 1 
(when input a = 1) in which case the device 


functions as a pulse-triggered flip-flop. See a—i oi 
Section 5. When input a = 0, the device is i 


not in mode 1 so the delayed output symbol 





has no effect and the device functions as a FIGURE 16 —- TYPE OF FLIP-FLOP DETERMINED 
transparent latch. BY MODE 
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In Figure 17, if input a stands at its internal 1 

state establishing mode 1, output b will stand 

at its internal 1 state only when the content a M1 1CT=9 b 

of the register equals 9. Since output b is { ; 

located in the common-control block with no 

defined function outside of mode 1, this | ae 
i 


output will stand at its internal Q state when 


input a stands at its internal O state, regardless FIGURE 17 — DISABLING AN OUTPUT OF THE 
of the register content. COMMON-CONTROL BLOCK 


In Figure 18, if input a stands at its internal 1 . 

state establishing mode 1, output b will stand zy M1 1CT=15 bh 
at its internal 1 state only when the content 1CT=0 

of the register equals 15. If input a stands at 

its internal O state, output b will stand at its 
internal 1 state only when the content of the ——_F 
register equals O. | 


FIGURE 18 — DETERMINING AN OUTPUT’S 


In Fi 19 inputs aand bare bi eighted 
igure 19 inputs aand bare binary weighte FUNCTION 


to generate the numbers 0, 1, 2, or 3. This 
determines which one of the four modes 
exists. 





nN 
— 
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At output e the label set causing negation 
(if c = 1) is effective only in modes 2 and 3. 
In modes O and 1 this output stands at its Se ye a 

normally defined state as if it had no labels. FIGURE 19 — DEPENDENT RELATIONSHIPS 
At output f the label set has effect when the AFFECTED BY MODE 

mode is not O so output e is negated (if 


=r 


0,4 


a2o o> 

=_ = 

Pe 
= 
wlio 

No 

> 

— 
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c = 1) in modes 1, 2, and 3. In mode O the label set has no effect so the output stands at its normally 
defined state. In this example 0,4 is equivalent to (1/2/3)4. At output g there are two label sets. The 


first set, causing negation (if c = 1), is effective only in mode 2. The second set, subjecting g to AND 
dependency on d, has effect only in mode 3. 


Note that in mode O none of the dependency relationships has any effect on the outputs, so e, f, and g 
will all stand at the same state. 


4.11 A (Address) Dependency 


The symbol denoting address dependency is the letter A. 
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Address dependency provides a clear representation of those elements, particularly memories, that use 
address control inputs to select specified sections of a multidimensional array. Such a section of a 
memory array is usually called a word. The purpose of address dependency is to allow a symbolic 
presentation of the entire array. An input of the array shown at a particular element of this general 
section is common to the corresponding elements of all selected sections of the array. An output 
of the array shown at a particular element of this general section is the result of the OR function of 
the outputs of the corresponding elements of selected sections. If the label of an output of the array 
shown at a particular element of this general section indicates that this output is an open-circuit 
output or a three-state output, then this indication refers to the output of the array and not to those 
of the sections of the array. 


Inputs that are not affected by any affecting address input have their normally defined effect on all 
sections of the array, whereas inputs affected by an address input have their normally defined effect 
only on the section selected by that address input. 


An affecting address input is labelled with the letter A followed by an identifying number that 
corresponds with the address of the particular section of the array selected by this input. Within 
the general section presented by the symbol, inputs and outputs affected by an Am input are labelled 
with the letter A, which stands for the identifying numbers, i.e., the addresses, of the particular 
sections. 


a0 oF & 





FIGURE 20 — A (ADDRESS) DEPENDENCY 


Figure 20 shows a 3-word by 2-bit memory having a separate address line for each word and uses 
EN dependency to explain the operation. To select word 1, input a is taken to its 1 state, which 
establishes mode 1. Data can now be clocked into the inputs marked “1,4D’"’. Unless words 2 and 3 
are also selected, data cannot be clocked in at the inputs marked “2,4D” and “3,4D". The outputs 
will be the OR functions of the selected outputs, i.e., only those enabled by the active EN functions. 


The identifying numbers of affecting address inputs correspond with the addresses of the sections 
selected by these inputs. They need not necessarily differ from those of other affecting dependency- 
inputs (e.g., G, V, N,...), because in the general section presented by the symbol they are replaced by 
the letter A. 
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lf there are several sets of affecting Am inputs for the purpose of independent and possibly 
simultaneous access to sections of the array, then the letter A is modified to 1A, 2A, ... Because they 
have access to the same sections of the array, these sets of A inputs may have the same identifying 
numbers. 


Figure 21 is another illustration of the concept. 





RAM 16 X 4 


FIGURE 21 


FIGURE 21 — ARRAY OF 16 SECTIONS OF FOUR TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 
COMPRISING A 16-WORD X 4-BIT RANDOM-ACCESS MEMORY 

























Permits action 





TABLE IV — SUMMARY OF DEPENDENCY NOTATION 
TYPE OF LETTER AFFECTING INPUT AFFECTING INPUT 
DEPENDENCY | SYMBOL* AT ITS 1-STATE AT ITS 0-STATE 
Address Permits action (address selected) Prevents action (address not-selected) 
Prevents action of inputs. 
© outputs off. 
Enable v outputs at external high impedance, 
no change in internal logic state. 
Other outputs at internal 0 state. 
|} Mode =f MO Permits action (mode selected) Prevents action (mode not selected) 
Negate (X-OR) ae Complements state No effect 
Affected output reacts as 
nEOET P ie it would to $= 0, R= 1 poate 
Affected output reacts as 
*These letter symbols appear at the AFFECTING input (or output) and are followed by a number. Each input 
(or output) AFFECTED by that input is labeled with that same number. When the labels EN, R, and S appear at 
inputs without the following numbers, the descriptions above do not apply. The action of these inputs is 
described under “Symbols Inside The Outline’’, see 3.1. 
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5 BISTABLE ELEMENTS 


The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools 
to differentiate four main types of bistable elements and make synchronous and asynchronous inputs 
easily recognizable. See Figure 22. The first column shows the essential distinguishing features; the 
other columns show examples. 


Transparent latches have a level-operated control input. The D input is active as long as the C input 
is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from 
D, J, K, R, or S inputs on the active transition of C. Pulse-triggered elements require the setup of data 
before the start of the control! pulse; the C input is considered static since the data must be maintained 
as long as C Is at its 1 state. The output is postponed until C returns to its O state. The data-lock-out 
element is similar to the pulse-triggered version except that the C input is considered dynamic in that 
shortly after C goes through its active transition, the data inputs are disabled and data does not have to 
be held. However, the output is still postponed until the C input returns to its initial external level. 


Notice that synchronous inputs can be readily recognized by their dependency labels (1D, 1J, 1K, 1S, 
1R) compared to the asynchronous inputs (S, R), which are not dependent on the C inputs. 
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FIGURE 22 — FOUR TYPES OF BISTABLE CIRCUITS 
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The general symbol for a coder or code 


converter 


is shown in Figure 23. X and Y X/Y 


may be replaced by appropriate indications 
of the code used to represent the infor- 


mation at the inputs and at the outputs, 
respectively. FIGURE 23 — CODER GENERAL SYMBOL 


Indication of code conversion is based on the following rule: 


Depending on the input code, the internal logic states of the inputs determine an internal value. 


This 


value is reproduced by the internal logic states of the outputs, depending on the output 


code. 


The indication of the relationships between the internal logic states of the inputs and the internal 


value is accomplished by: 


1) 


2) 


The 


labelling the inputs with numbers. In this case the internal value equals the sum of the 
weights associated with those inputs that stand at their internal 1-state, or by 

replacing X by an appropriate indication of the input code and labelling the inputs with 
characters that refer to this code. 


relationships between the internal value and the internal logic states of the outputs are 


indicated by: 


1) 


2) 


labelling each output with a list of numbers representing those internal values that lead to 
the internal 1-state of that output. These numbers shall be separated by solidi as in Figure 
24. This labelling may also be applied when Y is replaced by a letter denoting a type of 
dependency (see Section 7). If a continuous range of internal values produces the internal 1 
state of an output, this can be indicated by two numbers that are inclusively the beginning 
and the end of the range, with these two numbers separated by three dots, e.g.,4...9= 
4/5/6/7/8/9, or by 

replacing Y by an appropriate indication of the output code and Jabelling the outputs with 
characters that refer to this code as in Figure 25. 


Alternatively, the general symbol may be used together with an appropriate reference to a table in 


which the relationship between the inputs and outputs is indicated. This is a recommended way 


to symbolize a PROM after it has been programmed. 
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FIGURE 24 — AN X/Y CODE CONVERTER 
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FIGURE 25 — AN X/OCTAL CODE CONVERTER 


USE OF A CODER TO PRODUCE AFFECTING INPUTS 


It often occurs that a set of affecting inputs 
for dependency notation is produced by 
decoding the signals on certain inputs to an 


element. In such a case use can be made of — 


the symbol for a coder as an embedded 
symbol. See Figure 26. 


If all affecting inputs produced by a coder 


are of the same type and their identifying 
numbers correspond with the numbers shown 
at the outputs of the coder, Y (in the qualify- 
ing symbol X/Y) may be replaced by the 
letter denoting the type of dependency. 
The indications of the affecting inputs should 
then be omitted. See Figure 27. 





FIGURE 26 — PRODUCING VARIOUS TYPES OF 
: DEPENDENCIES 
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FIGURE 27 — PRODUCING ONE TYPE OF 
DEPENDENCY 





TEXAS INSTRUMENTS 


INCORPORATED 


POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265 


EXPLANATION OF NEW LOGIC SYMBOLS 





USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS 


If all affecting inputs produced by a coder are of the same type and have consecutive identifying 
numbers not necessarily corresponding with the numbers that would have been shown at the outputs 
of the coder, use can be made of the binary grouping symbol (see 3.1). k external lines effectively 
generate 2A internal inputs. The bracket is followed by the letter denoting the type of dependency 
followed by mh The m1 is to be replaced by the smallest identifying number and the m2 by the 
largest one, as shown in Figure 28. 





NO [ m ] 
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> 
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FIGURE 28 — USE OF THE BINARY GROUPING SYMBOL 





SEQUENCE OF INPUT LABELS 


If an input having a single functional effect is affected by other inputs, the qualifying symbol (if there 
is any) for that functional effect is preceded by the labels corresponding to the affecting inputs. 
The left-to-right order of these preceding labels is the order in which the effects or modifications 
must be applied. The affected input has no functional effect on the element if the logic state of any 
one of the affecting inputs, considered separately, would cause the affected input to have no effect, 
regardless of the logic states of other affecting inputs. 


If an input has several different functional effects or has several different sets of affecting inputs, 
depending on the mode of action, the input may be shown as often as required. However, there are 
cases in which this method of presentation is not advantageous. In those cases the input may be shown 
once with the different sets of labels separated by solidi. See Figure 29. No meaning is attached to the 
order of these sets of labels. {f one of the functional effects of an input is that of an unlabelled input 
of the element, a solidus will precede the first set of labels shown. 
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If all inputs of a combinational element are sees Sea 





disabled (caused to have no effect on the : i as b 2 
function of the element), the internal logic c—1R/1,2R ~ ¢ ee 
states of the outputs of the element are not oe tar 
specified by the symbol. If all inputs of a a—tG2 

sequential element are disabled, the content b— 2/01 

of this element is not changed and the out- SHae 

puts remain at their existing internal logic ot 

states. cis 

Labels may be factored using algebraic FIGURE 29 — INPUT LABELS 
techniques. 
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FIGURE 30 — FACTORING INPUT LABELS 


10 SEQUENCE OF OUTPUT LABELS 


If an output has a number of different labels, regardless of whether they are identifying number of 
affecting inputs or outputs or not, these Jabels are shown in the following order: 


1) if the Postponed output symbol has to be shown, this comes first, if necessary preceded by 
the indications of the inputs to which it must be applied; 


2) followed by the labels indicating modifications of the internal logic state of the output, 
such that the left-to-right order of these labels corresponds with the order in which their 
effects must be applied; 


3) followed by the label indicating the effect of the output on inputs and other outputs of the 
element. 
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Symbols for open-circuit or three-state 

outputs, where applicable, are placed just 

inside the outside boundary of the symbol 

adjacent to the output line. See Figure 31. wT 

Lf tv} 
If an output needs several different sets of 
; , FIGURE 31 — PLACEMENT OF 3-STATE SYMBOLS 

labels that represent alternative functions 

(e.g., depending on the mode of action), these sets may be shown on different output lines that must 
be connected outside the outline. However, there are cases in which this method of presentation is not 
advantageous. In those cases the output may be shown once with the different sets of labels separated 


by solidi. See Figure 32. 


Two adjacent identifying numbers of affecting inputs in a set of labels that are not already separated 
by a nonnumeric character should be separated by a comma. 


If a set of labels of an output not containing a 


solidus contains the identifying number of an a—tmi teT=9/1¢T=15|—b pla. Gere 
affecting Mm input standing at its internal O = 1CT 


State, this set of labels has no effect on that 


ne a—{M1 1CT=9/1CT=15p—b a—IM1 ICT 

1CT 
Labels may be factored using algebraic 8 
techniques. FIGURE 32 — OUTPUT LABELS 
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FIGURE 33 — FACTORING OUTPUT LABELS 





If you have questions on this Explanation IEEE Standards may be purchased from: 


of New Logic Symbols, please contact: ; ; . . 
Institute of Electrical and Electronics Engineers, Inc. 


F.A. Mann MS 84 345 East 47th Street 

Texas Instruments Incorporated New York, N.Y. 10017 

P.O. Box 225012 

Dallas, Texas 75265 International Electrotechnical Commission (IEC) 
Telephone (214) 995-3746 publications may be purchased from: 


American National Standards Institute, Inc. 
1430 Broadway 
New York, N.Y. 10018 
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Revisions to 7he TTL Data Book for Design Engineers, Second Edition 


This section contains new information and corrections for device specifications in the “Data Book” divided into two 
parts as shown below. 


Revisions to the First Printing ...... cc eee ee te te ee ee ee eee ee ee ees pages 347 thru 358 
Provides new data and changes for the first printing only. These changes were 
included in the second and third printings. 


Revisions to the First and Second Printings ..... 0... ce eee ewe ee ee tt ee ees page 359 thru 368 
Provides new data and changes that apply to both the first and second printings. 
These changes have been included in the third printing. 


The reader should check the Important Notices on the back of the title page to determine the status of his data book. 
Second printing copies are identified by the statement ‘Second printing’’ below the copyright notice. Third printing copies 
are similarly identified. All others are first printing. 
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PAGE LOCATION 


1-3 Alphanumeric Index . Several types have updated specifications. Add suffix A to the type numbers listed below. 
thru 1-8 ‘LS73 ’LS113 ‘LS365 

"LS76 ’LS114 "LS366 

"LS78 "LS125 *LS367 

‘LS107 ‘LS126 ‘LS368 

‘LS112 

. Add at the end of the index: 

TIM9908 

1 


-9 thru Functiona] Index . Add suffix A to type numbers listed above. For possible changes in selection data, see 

1-28 and and Selection Guide individual data sheet revisions. 
partially . Remove * (indicating new products) from type numbers listed below, These are now 
repeated standard devices. This also applies to data sheets. 
7-3 thru ‘LS147 'LS245T SN74LS362t 
7-14 ’LS148 "LS275 "LS373 

"LS183 ‘LS295B *LS374 

‘$226 'Ls348t 'LS395A 

tT Appears twice in index. 


5-4 Absolute maximum Change ‘’High-level voltage applied to a disabled 3-state output” from Vcc or 7 V to 5.5 V, for all 
ratings except Series 54L/74L. Series 54L/74L has no specification. 
5-6 thru Pin assignment Add suffix A to same type numbers as in Alphanumeric Index. 
5-77 drawings 
Delete ‘‘MASTER-SLAVE” from title. Add function table for 'LS107A like that for ’LS73A 
on page 5-22. 


168 and 170 Change SN74S168 (J, W) to SN74S168 (J, N) and SN74170 (J, W) to SN74170 (J, N) 
Change SN74192 (J, N) second line to SN74L192 (J, N) 


107 
192 
241 Re-label pin 17 to be 2A4. 
243 
266 
287 
288 
289 
299 





Change SN54243 (J, W) SN74243 (J, N) to SN54LS243 (J, W) SN74LS243 (J, N) 


Re-label pin assignment drawing as shown below. 
pin4 2Y pin 8 3A 
pind 2A ping 3B 
pin6 2B piniO 3Y 

Change from SN74S287 (J, W) to SN74S287 (J, N) 

Change from SN74S288 (J, W) to SN74S288 (J, N) 

Change from SN74S289 (J, W) to SN74S289 (J, N) 


1. Re-label pin 9 connection “CLEAR” two places. 
2. Re-label pin 12 connection ‘‘CLOCK” two places. 


Switching characteristics: } Change test condition from Ry = 667 2 to Ry = 133 2 
‘38 





5-64 
6-25 
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LOCATION: 
AFFECTED TYPES 


‘LS125, ‘LS126 Add suffix A to type numbers two places. 


Recommended operating Change IOL max limits: from 
conditions: 54 FAMILY 8mA 12mA 
"LS125A, 'LS126A 74 FAMILY 16 mA 24 mA 


Electrical characteristics: Change test condition for Vo, for Series 74LS from lop =8 mA to Igy = 12 mA. 
"LS125A, ‘LS126A 


6-34 ‘LS125, ‘LS126 Add suffix A to type numbers three places each. 


Switching characteristics: 1. Change SN54LS/74LS test conditions to be 

‘LS125A, 'LS126A 
C, = 45 pF, 
Ri = 667 2 


C; = 5pF, 
Rv = 667 2 
2. Change note to read “’# Load circuit and voltage waveforms are shown on pages 3-10 
and 3-11." 


Schematic: ‘'L$125 Add suffix A to type number and add “‘C INPUT" to unlabeled input at left. 
Schematic: 'LS126 Add suffix A to type number and change "’G INPUT” to “C INPUT.” 


‘LS365, ‘LS366 Add suffix A to type numbers two places. 
‘LS367, ’LS368 


Recommended operating Change Io, maximum limits: from to 
conditions: SN54 FAMILY 8 mA 12mA 
LS365A thru "LS368A SN74 FAMILY 16mA  24mA 


Electrical characteristics: Change Vo test conditions to be: Vcc = MIN, 
*LS365A thru ‘LS368A VIH=2V, 
Vit = Vit max 


‘LS365, ‘LS366 Add suffix A to type numbers. 
‘LS367, ‘LS368 


Schematics: TR is G00 22 for the control section associated with G1 and 900 2 for the control section 
‘367A, ‘368A associated with G2. 


Switching characteristics: Change SN54LS/74 LS test conditions: 
‘LS365A thru ‘LS368A 


CL =5pF, 
Rv = 6672 


‘LS365, ‘LS366 Add suffix A to type numbers. 
‘LS367, ‘LS368 
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LOCATION: 
AFFECTED TYPES 


Electrical characteristics: 
‘23, ‘50, ‘53 


Electrical characteristics: 
SN7460 


‘LS73, ‘LS107, 'LS113 
*LS76, ‘LS112, 
"LS78, °LS114 


’LS73, 'LS76, 'LS78, 
"LS107, ‘LS112, 
‘LS113, 'LS114 


Switching characteristics: 
‘279, ‘LS279 


Equivalent input: 
"LS221 





REVISIONS TO THE FIRST PRINTING 


CHANGE 


1, Change Ix maximum limit for SN7423 from —3.5 mA to —3.8 mA. 
2. Change Vo, test conditions: from to 
(SN54’): RXX = 138.2 Rxx=4 
(SN74’): RXxX = 130 2 Rxx=4 
3. Add note "4 Rxy equals 114 2 for SN5423, 138 2 for SN5450 and SN5453, 105 2 for 
SN7423, and 130 2 for SN7450 and SN7453.”" 


Change test condition for Vx x(on) from IX = 3.5 mA to lx = 3.8 mA. 


. Add suffix A to type numbers two places. 
. Change Icc maximum limit from 8 mA to 6 mA in first, third, and fourth columns only. 


. Add suffix A to the type numbers in the switching characteristics table, the functional 


block diagram, and the block diagram caption. 
. Change switching characteristics: from to 
tpt_H typical 11 ns 15ns 
tpHL maximum 30 ns 20 ns 
. Change schematics as shown below. 
"LS73A, ’LS76A, "LS78A, ‘LS112A, 'LS113A, 'LS114A 
EQUIVALENT OF TYPICAL OF 


EACH INPUT ALL OUTPUTS 


ae Vv 
Vcc 1202 cc 


Req NOM 


OUTPUT 





1. Label existing limits column for '279. 
2. Add new column shown: *LS279 


Delete “25 k& NOM" and replace with “Req”. 
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LOCATION: 
AFFECTED TYPES 


Recommended 
Operating conditions: 
‘LS221 


Electrical characteristics: 
'LS221 


6-83 'LS241, ‘S241 


Electrical characteristics: 
'LS240, ‘LS241, 


Electrical characteristics: 
SN74S240, SN74S241 


Electrical characteristics: 
‘LS242, ‘'LS243 


Figure 10, Note B: 
Expandable gates 


REVISIONS TO THE FIRST PRINTING 


CHANGE 


Change “Output duty cycle ‘’ maximum limits for R-- = 2 kQ from 67% to 50%. 


tT 


Change ||, maximum limit for Input B from —0.4 mA to —-0.8 mA. 


Relabel pin 17 “2A4"” in pin assignment drawing. 


1. Change Voy test conditions to be: Vcc =MIN, ViH=2V, 
Vit = Vit max, loy =-—3mA 
Voc =MIN, Vip =2V, 
VIL =0.5 V, lOH = MAX 


2. Change Igg minimum limit from —50 mA to —40 mA two places. 


Add a set of test conditions and limits for Voy and label existing conditions as shown below. 


MIN TYP MAX MIN TYP MAX UNIT 


V =MIN, V =2V, 
SN74S' ce ie 2.7 2.7 
Vit=O8V, Ioy=—-1 mA 
SN54S’ and| V = MIN Vin =2V 
mae) ak mae. ‘ |o4 3.4 24 3.4 
SN74S’ Vit=O8V, IoOH=—-3MA 
SN54S’ and Vcc = MIN, VIH =2V, > 5 
SN74S' Vit =O0.5V, ton = MAX 
1. Change Iozy Maximum limit from 20 WA to 40 WA two places. 
2. Add a set of test conditions and limits for 1} as shown below. 


MIN TYP MAX MIN TYP MAX UNIT 
AorsB 


3. Change log minimum limit from —50 mA to —40 mA two places. 


Delete the parenthetic statement regarding resistor values and add the table below. 


RESISTANCE VALUE TABLE 
SN5423 1142 
SN5450, SN5453 138 2 
SN7423 105 2 
SN7450, SN7453 130 2 
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REVISIONS TO THE FIRST PRINTING 





LOCATION: 
PAGE 
AFFECTED TYPES 
: ‘LS90, ‘LS92, ‘LS93 
7-74 LS90, ‘LS92, ‘LS93 Delete Schottky diode in parallel with 
; ; EQUIVALENT OF A AND 8 INPUTS 
input transistor. Vv 
cc 
R1 
NOMINAL VALUES 
INPUT R1 R2 R3 
A 10 kQ2 10 kQ 10 kQ 
B (‘LS90, ’LS92) 6.7k2 6.7k2 5 kQ 
B (‘LS93) 15 kQ 15 kQ 10 kQ 
7-78 Electrical characteristics: 1. Change ly, “output current” to “input current”. 
‘LS90, *LS92 2. Change note to be ‘’ Qa, outputs are tested...” 
7-79 Electrical characteristics: | Change Ij, ‘‘output current” to “input current”. 
‘LS93 
7-100 Recommended operating Change “’width of clock pulse, tw(clock)'’ Minimum limit from 35 ns to 20 ns. 
conditions: ‘LS96 
7-123 Description: Delete the last sentence of the fourth paragraph under description, ‘‘Simultaneous 
‘LS124, ‘S124 operation... not recommended.” 
7-155 Electrical characteristics: Change SN54LS', SN74LS’ maximum Voy limits to minimum limits. 
‘LS147, *LS148 
Switching characteristics: | Change ‘LS147 limits column to be: MIN TYP MAX 
‘LS147 12 18 
12 18 
21 33 
Switching characteristics: | Change ‘LS148 limits column to be: MIN TYP MAX 
‘LS148 1418 
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352 


LOCATION: 
AFFECTED TYPES 


Electrical characteristics: 


‘165 


Electrical characteristics: 


‘156 


Pin assignment 
drawing: 
*LS158, ‘S158 


Electrical characteristics: 


S157, ‘S158 


Description: 

‘160 thru ‘163, 
"LS160A thru 'LS163A, 
$162, ‘S163 


Equivalent schematic 
of each input: 
‘5162, ‘S163 


Notes: ‘166 


Absolute maximum 
ratings: SN54166 


Recommended operating 
conditions: SN54166 


Electrical characteristics: 
"166 


REVISIONS TO THE FIRST PRINTING 


Change V)K test conditions from lj = —-12 MA to 1) = —8 MA. 
Change V)K test conditions from |) = —12 mA to I} = —8 mA. 


Add inversion indicator for output 4Y. 


1. Change Note 2 to read *‘Icc is measured with all outputs open”’. 
2. Change Icc test conditions and limits columns to be: 


MIN TYP MAX MIN TYP MAX UNIT 


Vcc = MAX, All inputs at 4.5 V, 
Semel el" 
B,G,S fap at 0 V, See Note 2 


Change third and fourth sentences of second paragraph to read: ’’Low-to-high transitions 
at the load input of the ‘160 thru ‘163 should be avoided when the clock is low if the 
enable inputs are high at or before the transition. This restriction is not applicable to the 
‘LS160A thru ‘LS163A or ‘S162 or ‘S163." | 


Add a 20-k2 resistor between Vcc and Input for all inputs except clock and load.. 
Clock and load inputs have no such resistor. 


. Change present Note 2 to Note 3. 

. Add new Note 2: An SN54166 in the W package operating at free-air temperatures above 
113°C requires a heat sink that provides a thermal resistance from case to free air, Ré@CA, 
of not more than 48°C/W. 


Add “‘(see Note 2)” to ‘‘Operating free-air temperature range: SN54166.”" 


Add "(see Note 2)" to ‘Operating free-air temperature range, Tp.” 


1. Change Icc test condition from ‘‘See Note 2” to ‘See Note 3.” 
2. Change Icc values as shown: MIN TYP MAX MIN TYP MAX 
90 127 90 127 
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LOCATION: 
AFFECTED TYPES 





Electrical characteristics: 


7-220 
’LS166 
7-227 Block Diagram: ’LS169A | Change the AND gate for Ripple Carry output, Pin 15, to a NAND gate. 


7-233 Equivalent schematic Add a 20-k2 resistor between Vcc and the Input for Load input only. All other inputs have no 
of each input: such resistor. 
‘S168, ‘S169 


7-286 Typical application Change ” ‘181 or ‘S182” to “ ‘182 or 'S182”. 
data: ‘182, ‘S182 


7-288 Electrical characteristics: | 1. Add IccyH maximum limit of 65 mA. 
'H183 2. Change Note 4“... and all outputs at 4.5 V" to... and ali inputs at 4.5 V”’. 


7-289 Note 4: 'LS183 Change Note 4”. . .and all outputs at 4.5 V."’ to ’. .. and all inputs at 4.5 V”. 


Change *‘Note 2” to “‘Note 3” for Ic¢ test conditions and in notes, 










Switching characteristics: | Change limits column to be: MIN TYP MAX 
LS183 


7-302 Recommended operating | Change minimum limit for “Count enable time, tenable’ from 20 ns to 40 ns two places. 
conditions: ’LS190, 
"LS191 
7-306 Description: ‘192, ‘193, | Change *’. .. count-down input” in the next-to-last line to “’. .. count-up input”. 
‘L192, 'L193, 'LS192, 
‘LS193 


7-313 Recommended operating | Add parameter ‘Clear inactive-state setup time, tsy"’ with minimum limit of 40 ns for SN54LS’ 
conditions: ‘LS$192, and SN74LS’. 
‘LS193 


Switching characteristics: | Change limits column to be: MIN TYP MAX 


‘LS142, 'LS143 





24 40 


7-332 Recommended operating | Change ‘’Pulse width, ty’ Clock-1 input minimum limit from 20 ns to 10 ns two places, and 


conditions: '196, ‘197 Clock-2 input minimum limit from 30 ns to 20 ns two places. 
7-334 Recommended operating | Change ‘Count enable time, tenable’ Minimum limit from 20 ns to 30 ns two places. 
conditions: ‘LS196, 

‘LS197 
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LOCATION: 
AFFECTED TYPES 


Electrical characteristics: 
‘198, ‘199 


Function tables: 
‘$226 


Absolute maximum 
ratings: 
SN54S226 


Recommended operating 
conditions: ‘S226 


Electrical characteristics: 
‘$226 


Switching characteristics: 
‘$226 


Applications: 
‘$226 


Change limits columns for Icc¢ to be: 


REVISIONS TO THE FIRST PRINTING 


MIN TYP MAX MIN TYP MAX UNIT 


90 127 90 127| ma 


Modify the first two lines to make the table read: 


BUS-MANAGEMENT FUNCTION TABLE 


OPERATION | S2 S81 | LATCH FUNCTIONS 
DRIVE BUSA Pass Bus B Data to Bus A 
DRIVE BUS B Pass Bus A Data to Bus B 

H 


EXCHANGE H Store Bus A and Bus B Data 
BUS A AND B Read Out Stored Data 


. Change operating temperature specification to be: 


Operating free-air temperature range: SN54S226 (see Note 2)... 


. Add “NOTE 2: An SN54S226 in the J package operating at temperatures above 113°C 


requires a heat-sink that provides a thermal resistance from case to free air, Rac, of 
not more than 48°C/W."" 


. Change minimum limit for ‘’Data setup time, tsy'’ from 5) to OJ! four places. 
. Change minimum limit for ‘Data hold time, tp,’ from 5) to 30) four places. 
. Add (see Note 2) to ‘Operating free-air temperature, Tp". 


. Change present Note 2 to Note 3 and add new Note 2 same as page 7-346. 
. Change Icc test conditions from ‘‘See Note 2” to ‘See Note 3°’ and add a maximum 


limit of 185 mA. 


. Change I;_ maximum limit from —300 vA to —380 LA. 


Change table as shown: TEST CONDITIONS MIN TYP MAX]UNIT 


CL = 50 pF, Rx = 2802, 
See Note 4 
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REVISIONS TO THE FIRST PRINTING 
LOCATION: 


7-349 Features: ‘LS245 e Typical Propagation Delay Times, Port-to-Port...8ns 


7-350 
Switching characteristics: 


7-374 
‘LS257, ‘LS258 
7-375 Electrical characteristics: 
‘$257, ‘S258 


7-393 Switching characteristics: 
"LS275 










Electrical characteristics: 1, Change limits columns for parameters shown. 


’LS245 















MIN TYP MAX MIN TYP MAX UNIT 


HA 
8 70 


7 a0 





| 










lec 






2. Change |; test conditions and limits as shown below. 


AorB Vi=S5V [ott OT 
— Voc = MAX mA 


Change limits column to be: MIN TYP MAX 
27 40 
25 40 


15 25 
15 25 


Change IQ7H test condition from Vg = 2.4 V to Vp = 2.7 V 






















Switching characteristics: 
"LS245 











Electrical characteristics: 
'LS257, ‘LS258 











Change R, = 667 kQ to Ry = 667 2 






Add to Vop new test conditions and limits as shown. 










MIN TYP MAX MIN TYP MAX UNIT 





Vcc = MIN, Vip =2V, 






Vit =0.8V,loH=—-1 mA 


















Change test conditions and limits columns as shown. 


MIN TYP MAX 





CL = 45 pF, Ri, = 6672, 


35 62 
Any 
See Note 2 42 66 
CL = 45 pF, Ry = 6678, 
= See Note 2 13 23 
Enable G | Any 












CL=5pF,R_= 6672, | 10 15 | 
10. 15 


7-407 Electrical characteristics: Change icc minimum value for SN54LS280 to a typical value (16 mA). 
SN54LS280 
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LOCATION: 
AFFECTED TYPES 


PAGE 


7-426 Electrical characteristics: 
‘290, ‘293 
Switching characteristics: 
‘290 

7-428 Electrical characteristics: 
*LS290, 'LS293 

7-430 Electrical characteristics: 
*295B 


7-431 Switching characteristics: 
‘LS295B 

7-440 Electrical characteristics: 
*LS299 


7-449 Electrical characteristics: 
‘LS348 


7-450 Switching characteristics: 
"LS348 
(TIM9908) 


356 


REVISIONS TO THE FIRST PRINTING 


Change ly, “High-level input...” to ““Low-level input...” 


Change tpy,_ maximum limit, bottom line, from 24 ns to 40 ns. 


Change |), ‘‘Low-level output...” to “Low-level input...” 


Change Ic¢ limits columns to be: MIN TYP MAX MiN TYP MAX UNIT 


Change limits column to be: 


1. Change t; as shown below. 


So, $1 
AthruH | Vcc = MAX 
Any other 


2. Change I},j maximum limit for ‘“*“Any other” input from 30 uA to 20 uA two places. 
3. Change I); test condition from V; = 0.5 V to V; = 0.4 V. 


Add !92 for AO, A1, and A2 outputs exactly like that for the "LS353 on page 7-459, 


Change test conditions and limits column as shown below. 


TEST CONDITIONS MIN TYP MAX| UNIT 


Cr = 45 pF, u x 
Rv = 667 Q, 
See Note 3 


Ci = 15pF, 
Ri =2 kQ, 
See Note 3 


See Note 3 
Cy, =5pF, 
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7-453 


7-463 


7-474 


7-497 


7-498 


LOCATION: 
AFFECTED TYPES 


Switching characteristics: 


"351 


Switching characteristics: 


’LS362 (TIM9904) 


Electrical characteristics: 
‘LS374 


Switching characteristics: 


‘LS373, 'LS374 


Electrical characteristics: 
‘S395A 


Switching characteristics: 


*LS395 


REVISIONS TO THE FIRST PRINTING 


CHANGE 


Add maximum values and change one typical value as shown below. 


See as 
| 
0 


1. Change Vcc to Vcc and Veco to Vpp. 
2. Change minimum limits for tp(g) and t¢(g) from 10 ns to 5 ns. 


Change Ic¢ maximum limit for “LS374 from 45 mA to 40 mA two places. 


Change limits columns to be: 


"LS373 *LS374 
MIN TYP MAX|MIN TYP MAX 


ee 
a 


25 36 21 28 
12 20 12 20 





Change limits columns for I¢c as shown. 


Change limits column to be: 


MIN TYP MAX|MIN TYP MAX 
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REVISIONS TO THE FIRST PRINTING 


LOCATION: 
AFFECTED TYPES 


2te 
Switching characteristics: . Change minimum limit for tg21 61H to be —— 


9 
SN74LS$424 (TIM8224) 


Bt, 
. Change minimum limit for tg2H SSL to be a0 


Example: . Change minimum limit for tg2L 61H from 86 ns to 70 ns. 
SN74LS424 (TIM8224) . Change minimum limit for tg2H ss_ from 270 ns to 250 ns. 


Figure 6: Add applications information shown below. 


SN74LS424 (TIM8224) 
CRYSTAL REQUIREMENTS 


Frequency tolerance: +0.005% for 0°C to 70°C 

Resonance Mode: series, fundamental (use 3rd 
overtone mode with tank 
circuit 

Load capacitance: 20 pF to 35 pF 

Equivalent resistance: 20 2 to 75 2 

Minimum power dissipation: 4 mW 


Switching characteristics: 1. Change table as shown below for the bottom four parameters. 


‘LS670 
| tezH | Cy = 15 pF, Rp = 2k, 
| tPZL See Figures 1 and 4 
LSPZL-) opead enable | ABWG : 
ee Ci =5pF, ee) 2k, 
| tpLz | See ee) 1 and 4 


2. Change enable time and disable time symbols shown below for definitions. 


from to 

tZH tPZH 
tZL tPZL 
tHZ tPHZ 
tLZ tPLZ 
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REVISIONS TO THE FIRST AND SECOND PRINTINGS 


LOCATION: 
AFFECTED TYPES 


1-3 thru Alphanumeric !ndex See updated Alphanumeric Index starting on page 6 of this Supplement. 
1-8 











1. Delete the following type numbers and all data peculiar to them: 
‘LS124 ‘LS208 ‘LS302 
‘LS168A ‘S208 ‘LS314 SN74LS362 
‘LS200A "LS214 ‘S314 ‘LS363 
‘S200A ‘S214 ‘LS315 ‘LS364 
‘LS202 ‘LS215 ‘LS324 SN74LS424 
‘LS207 ‘LS300A ‘LS325 TIM8224 
‘S207 ‘S300A ‘LS326 TIM9904 
2. Add suffix A to the ‘LS173. 
3. For possible changes in selection data, see individual data sheet revisions, 


1-9 thru Functional Index 
1-28 and 


partially 











‘LS327 





and Selection 
Guide 
















repeated 
7-3 thru 
7-14 









































atisé 


3-6 Negative-going Delete ‘‘transition-operated”’ and change ‘’a“’ to “‘an.’ 






threshold voltage, 







VT= 







siete 


Positive-going Delete ‘’transition-operated”’ and change ‘‘a”’ to *‘an,’ 









threshold voltage, 





VT+ 





Delete ‘(see Note e)’’ twice in each drawing, and delete Notes e and f. 


4-10 and W ceramic flat 


4-11 











package drawings 






and notes 


aE aa Change SNE4H42(W) to SNB4HS2I 


(*) Note Change note to read, ‘** This configuration is nonstable; that is, it will not persist when preset or 
clear input returns to its inactive (high) level. Furthermore, in this configuration the output levels 
of the ‘LS74A are not guaranteed to meet the minimum limits for Voy if the low-level voltages at 
preset and clear are near Vjj maximum.” 


In the pin assignment drawing, pin 6 should be 3D and pin 10 should be 3Q. Retabel the D and Q 
inside the block to agree. 


This box should be Jabeled 101 near the upper left corner. 









Upper box 


5-35 and 121, 122, and 123 In the function tables, under Q and Q, add an asterisk (*) after each L and H on the second, 

5-36 third, and fourth lines (121 and 122), and on the second and third tines (123), and add the follow- 
ing note at the bottom of each page: ‘’* These lines of the function table assume that the indicated 
steady-state conditions at the A and B inputs have been setup long enough for any pulse started 
before the setup to have been completed,’’ 


5-38 136 Add to the title: WITH OPEN-COLLECTOR OUTPUTS 
5-39 138 Change title to read: 3- TO 8-LINE DECODERS/DEMULTIPLEXERS 


Change title to read: 2- TO 4-LINE DECODERS/DEMULTIPLEXERS 


sas | 102 ___| Belo SNB@LSTOBA UWI SNTALSIBBA LIN) 
5-46 173 Add suffix A to SN54LS173 and SN74LS173. 


5-52 Delete these blocks and all information contained therein. 


5-55 243 TRANSCEIVERS misspelled 
5-60 276 After the words COMMON DIRECT CLEAR add AND PRESET 
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REVISIONS TO THE FIRST AND SECOND PRINTINGS 


LOCATION: 
AFFECTED TYPES 
5-61 280 The bracket and the word OUTPUT below pins 4 and 5 in pin assignment drawing should be 
below pins 5 and 6. 


300, 302 Delete these blocks and all information contained therein. 
314,315, 324 

325, 326, 327 

362 

363, 364 




















91) 
on 
~ 
bh 
A 











370, 371 Delete ‘‘See Bipolar Microcomputer Components Data Book, LCC4270" two places. 
5-74 2 Delete this block and all information contained therein. 


5-76 Delete ‘'SN54S481 (J)"’, add ‘“SN74LS481 (J)’’. 


a 
a 


Supply current: ‘'HO1 Change IccH typical from 6.8 mA to 10 mA, and I¢cH maximum from 10 mA to 16.8 mA, 


Supply current: ‘H22 Change IccH typical from 3.4 mA to 5 mA, and Ic¢cqyH maximum from 5 mA to 8.4 mA. 





Switching characteristics: | Change tp__y from 15 ns to 22 ns maximum. 
'02 


Electrical characteristics: 
‘'H11, 'H21 


Change |; maximum from 0.1 mA to 1 mA. 


Electrical characteristics: |} Change Vj« maximum from 1.5 V to —1.5 V. 
‘LS13, 'LS14, 'LS132 


6-26 Electrical characteristics | In test conditions for Vi, change lj = § to |; = @18 mA, and below the table delete § and 
the note that follows it. 


6-28 Recommended operating | For the 54 Family, change Vcc maximum from 5.25 V to 5.5 V. 
conditions: ‘S32 
Electrical characteristics | Under test conditions for Voy, swap “54 Family” and “74 Family.” 


6-33 Electrical characteristics: | Change Vj~ maximum from 1.5 V to —1.5 V. 
’LS125A, ‘LS126A 
6 










-34 Schematics: In titles under schematics, delete “A” after ‘125 and ‘126. 

"125, '126 

Recommended operating} Change minimum setup time for high-level data from 25 ns to 20 ns. 

conditions: ‘LS74A 

Recommended operating}| 1. Change minimum setup time for high-level data from 20 ns to 35 ns. 

conditions: ‘LS109 2. Change minimum setup time for low-level data from 20 ns to 25 ns. 

Electrical characteristics:} Under test conditions for log refer to the following note and add the note below to the table: 

54LS/74LS flip-flops For certain devices where state commutation can be caused by the shorting of an output 
to ground, an equivalent test will be performed with Vo = 2.25 V and 2.125 V for the 54 
Family and 74 Family, respectively, with the minimum and maximum limits reduced to 
one-half of their stated values. 

6-57 Schematics of inputs To the type numbers immediately over the boxes labeled EQUIVALENT OF EACH INPUT 

and outputs: ‘LS107A and TYPICAL OF ALL OUTPUTS, add 'LS107A. 

Recommended operating] Change supply voltage, Vcc for the 74 Family from 4.5 V to 4.75 V. 

conditions: ‘LS279 

Electrical characteristics:} In the test conditions for Vj, change Vcc = MAX to Vcc = MIN. 

‘279, 'LS279 
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LOCATION: 
AFFECTED TYPES 






Electrical characteristics: {For lcc, outputs high, change the typical values from 13 mA to 17 mA, two places, and the 
‘LS240, ‘LS241, ‘LS244 | maximum values from 23 mA to 27 mA, two places. 











Recommended operating | Add new parameter: ‘’External resistance between any input or Vcc and ground” with a maxi- 


conditions: ‘S240, ‘S241 | mum limit of 40 kQ in two places. 









1. Test conditions for A inputs, change “GAB and GBA at Vj, max” to “GAB and GBA 
atOV. 
2. Test conditions for B inputs, change “GAB and GBA at 2 V‘ to “GAB and GBA at 4.5 V. 


Electrical characteristics: 
‘LS242, ‘LS243 


Figure 13 


Figure 14 


















Five inputs on left side should be tied to 4.5 V (instead of ground). 





Five inputs on left side should be tied to ground (instead of 4.5 V). 






Electrical characteristics: 
‘46A, ’4A7A 


Test conditions for VOQ(on), change Vcc = MAX to Vcc = MIN. 









Electrical characteristics: 
‘L46, ‘L47 


Test conditions for VO(on), change Vcc = MAX to Vcc = MIN. 











Electrical characteristics: 
‘LS47 





Test conditions for VQ{gn), change Vcc = MAX to Vcc = MIN. 











Change maximum limit for Hold time, th from 0 ns to 5 ns two places. 





Recommended operating 
conditions: ‘LS75, ‘LS77 





Electrical characteristics: 
SN74LS85 


Change the Vj, maximum limit from 0.8 V to 0.7 V 







Electrical characteristics: 
‘LS86 


Test conditions for Voi, “ViL = Vi_ mas” should be “Vy, = Viz max” 









Recommended operating | Change minimum width of clock pulse from 25 ns to 20 ns two places. 


conditions: ‘LS95B 
7-123 thru | ‘LS124 
7-128 


7-136 Electrical characteristics: 
'LS138, ‘LS139 


7-137 Recommended operating 


conditions ‘S138, ‘S139 
7-153 


7 


-84 
-88 
-28 
-29 
-30 
-39 

62 

68 
-93 





Delete all references, specifications, schematics, etc., pertaining to the SN54LS124 and 
SN74LS124. 










For los, specify 






SN74LS$138 
SN74LS$139 





different limits 
for ‘LS138 and ‘LS139 












Change type number under SN54$138 from “SN74S139” to “SN54S139,.” 






Output schematic: Add a Schottky diode as shown. 


"LS147, ‘LS148 





TYPICAL OF ALL OUTPUTS 


120 2 NOM 










Vcc 







OUTPUT 
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REVISIONS TO THE FIRST AND SECOND PRINTINGS 












LOCATION: 
AFFECTED TYPES 


CHANGE 


FROM TO 
PARAMETER WAVEFORM 
(INPUT) | (OUTPUT) 

t In-ph 
A0, At, or A2 
tPHL output 

t Out-of-phase 
tPHL output 
FROM TO 
PARAMETER MIN TYP MAX 
(INPUT) (OUTPUT) 
tPLH EO thru E15, W 8.5 14 
tPHL or DO thru D7 13 20 
TYPICAL OF ALL OUTPUTS 


TYPICAL OF ALL OUTPUTS 
OF ‘S153 








7-154 First four parameters (measured 
to AO,A1, or A2 output), change 
FROM (INPUT) from “0 thru 7” 


to “1 thru 7," 





Switching characteristics: 
‘148 











7-155 Switching characteristics: 


‘LS148 









7-160 







In the ‘150 column, the 
limits on the last line 


Switching characteristics: 
‘150 










should be swapped with 






those on the line immed- 















iately above it. 






















7-166 Output schematic: Replace block entitled 









‘LS153, ‘S153 “TYPICAL OF OUT- OF ‘LS153 
PUTS OF ‘LS153 at Voc Vcc 
, 120 2 NOM 50 2 NOM 
'‘S153” with two 
blocks as shown, = 48 
OUTPUT 


7-176 





After the words “Off-state output voltage:"’, change ‘155 and LS155 to ‘156 and ‘LS156, 
respectively. 


Absolute maximum 
ratings: ‘155, ‘156, 
‘LS155, ‘LS156 














Electrical characteristics: | Add another ICC parameter as shown 


‘LS158 














TEST CONDITIONS —— a 
MIN TYP MAX |MIN TYP MAX 
See Note 2 8157 
LS168 
6.5 11 


| Vcc=MAX 
cc} vec All A inputs at 4.5 V, 
‘LS158 6.5 17 
All other inputs at 0 V 


Switching characteristics:| 1. tp}. from data inputs, change the typical from 7 ns to 10 ns, and the maximum from 
‘LS158 12 ns to 15 ns. 

. tpH i from strobe, change the typica! from 12 ns to 18 ns, and the maximum from 

18 ns to 24 ns. 












The clock input buffer should have an 


(2) 
inversion indicator like the one for CLOCK —_>e— 


the ‘LS163A. 


Functional block dia- 
gram: ‘LS160A, 
‘LS162A 


7-192 











7-200 Change (OPEN FOR CLOCK AND LOAD INPUTS) to (OPEN FOR CLOCK AND 


DATA INPUTS). 

SN54S162 SN74S162 
MIN TYP MAX 
~10 


Input schematic: 
‘S162, ‘S163 










7-201 Electrical characteristics: 


‘S162, ‘S163 





Change I} as shown 


















Clock and data 
IA Other inputs 
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LOCATION: 
AFFECTED TYPES 








7-205 Connections to EN P and EN T inputs of first two counters from the left should be 











Typical application 
data; ‘160 thru ‘163, 
"LS160A thru ‘LS163A, 
‘S162, ‘S163 


7-220 Recommended operating| 1. Width of clock or clear pulse, ty,, change minimum from 20 ns to 30 ns two places. 
conditions: ‘LS166 2. Hold time at any input, ty, change minimum from O ns to 15 ns two places. 
7-226 thru. ‘LS168A Delete all references, specifications, diagrams, etc., pertaining to the SN54LS168A 
7-236 and SN74LS168A. 
7-234 Electrical characteristics: SN54S168 SN74S168 
SN54S169 SN74S169 


‘S168, ‘S169 
MIN TYP MAX|MIN TYP MAX 
—10 —200 | —10 —200 


P00 [100 


changed as shown. 



























Add separate 1)}4 limits for the Load input. 
















Load 
ltt, | Enable T 
Other inputs 








Change IQH maximum limit from 20 uA to 100 nA two places. 







1. Add suffix A to 'LS173 twice in the headliner, twice over the pin assignments drawing, in 





the small table to the left of the pin assignments drawing, in the first, ninth, and 13th 






lines of the first paragraph of the description, and on the first line of the second para- 






graph of the description. 






7-242 Electrical characteristics: 
‘LS170 
2. In the small table to the left of the pin assignments drawing, change the typical power 


7-249 ‘LS173 
| dissipation from 85 mW to 95 mW. 


7-250 ‘LS173 Add suffix A to 'LS173 twice in the headliner, three times in the absolute maximum 
ratings table, and once between the second and third schematics. 


7-252 ‘LS173 . Add suffix A to ‘LS173 twice in the headliner, twice in the recommended operating condi- 
tions table, and twice in the electrical characteristics table. 
. In the recommended operating conditions, change the setup time for data enable from 
17 ns Minimum to 35 ns minimum. 
. In the switching characteristics, change the limits column to be: 
. Delete DESIGN GOAL note at the bottom of the page. 


7-257 Switching characteristics:| Make two columns of limits: 
’LS174, ’LS175 








20 K 


13 25 


ieee ee od 0 
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REVISIONS TO THE FIRST AND SECOND PRINTINGS 


LOCATION: 
AFFECTED TYPES 
7-293 Switching characteristics:| 1. Change Ci = 15 pF to C) = 30pF, 


‘184, ‘185A . Change R, 4 = 400 2 to Ry 1 = 300 Q. 


7-296 Pin assignment drawing: . Below ENABLE under pin 4 delete G. 
. ‘190, ‘191, ‘LS190, . Inside the block above pin 4 change G to CTEN, 
‘LS191 
Description Delete the last sentence of the second paragraph, ‘‘Level changes at the down/up 
input... when the clock input is high’’ and replace with the following: 
A false clock may occur if the down/up input changes while the clock is low, A 
false ripple carry may occur if both the clock and enable are low and the down/ 


up input is high during a load pulse. 


7-297 Functional block Delete the G after ENABLE in both block diagrams. 
diagrams 

7-302 Recommended operating] Change the minimum data hold time from O ns to 5 ns two places. 
conditions: ‘LS190, 
‘LS191 


7-313 Recommended operating] Change the minimum data hold time from O ns to 5 ns two places. 
conditions: ‘LS192, 
‘LS193 

7-322 Electrical characteristics:| Test conditions for lj, change V;}=0.4 VtoV,;=O.5 V. . 
‘S194 . 


7-341 Typical sequences: Change waveforms as shown: © 
‘198 
| py delete these lines 
pec eaat as | 
$1 1 / 
Soe! ld aan 
add these lines } 


7-346 Bus-management Replace with new table: 
function table: ‘S226 
MODE A-TO-B B-TO-A 
STROBES 
CONTROLS LATCHES LATCHES OPERATION 
GAB GBA 
1 2 1 2 
Trans Trans Pass Bto A 
Latch Trans Read out stored data 


Read out stored data 


Trans Trans Pass A to B 

Latch Trans 
Latch Trans Read out stored data 
Trans Latch | Trans Latch | Read in both buses 
Latch Latch Latch Latch | Store bus data 


H=high level L=low level X=irrelevant Latch=latched Trans=transparent 
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7-347 


7-349 


7-350 


7-356 


7-357 


7-360 


7-370 


7-375 


7-379 


7-382 


7-407 


7-408 


7-411 


7-419 


7-430 


7-437 


REVISIONS TO THE FIRST AND SECOND PRINTINGS 


LOCATION: 
AFFECTED TYPES 


Recommended operating 
conditions: ‘S226 


Electrical characteristics: 
‘S226 


Absolute maximum 
ratings: ‘LS245 


Electrical characteristics: 
‘LS245 


Electrical characteristics: 
‘246, ‘247 


Electrical characteristics: | Test conditions for VQ(gn) change Vcc = MAX to Vcc = MIN. 
‘LS247 


Electrical characteristics: 
'249 








Switching characteristics: 
*LS253 





Electrica! characteristics: 
‘S257, ‘S258 


Recommended operating 






conditions: 
‘LS259 (TIM9906) 


Electrical characteristics: 
SN54LS261 





Switching characteristics: 
‘LS280 





Switching characteristics: 
‘S280 


Table 1: ‘S281 


Recommended operating 
conditions: 
SN74S283 


Recommended operating 
conditions: ‘LS295B 





Features: ‘LS299 











Replace data setup time and data hold time with the following: 


PARAMETER 
Width of strobe pulse — ae 


30 
| 
Troswobe [oF 

ae [Toselect | Oo 


1. Test conditions for Vo, change !o_ = 20 mA to Io_ = 15 MA. 
2. Change Ioz~ maximum limit from —100 HA to —250 hA. 





3. Split !)_ into two lines as shown: 


f OCAB, OCBA 
Ij, Low-level input current : Vcc=MAX, V\=0.5 V 
All other inputs 


Add rating “Off-state output voltage... .5.5 V" 
Change IOZH Maximum limit from 10 uA to 20 BA. 


Test conditions for Vo(gn) change Vcc = MAX to Vcc = MIN. 


Test conditions for lj change Vj) = 7 Vto V; =5.5 V, 


Test conditions for ty7 and tLz “C1 missing. Should be “Cy = 5 pF.” 





Change 197 Maximum limit from 0.5 uA to 50 WA. 





1, Change minimum hold time for data inputs from Ons to 5 ns two places. 
2. Change minimum hold time for address inputs from Ons to 15 ns two places. 





Icc limits delete 22 from the minimum column and enter 20 in the typical column, 


Test conditions add: Inputs not under test at O V. 





Test conditions change Ry = 180 2 to R, = 2802. 


For ALU selection HLH and Cy = L, change Fy, = Bp to Fy = Bp. 





Change maximum !ow-leve! output current for output C4 from 0 to 10. 








1, Change maximum clock frequency from 20 MHz to 30 MHz two places. 
2. Change minimum width of clock pulse from 25 ns to 16 ns two places. 





Change guaranteed shift (clock) frequency for the ‘LS299 from 
35 MHz to 25 MHz. 
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REVISIONS TO THE FIRST AND SECOND PRINTINGS 


LOCATION: 
AFFECTED TYPES 


7-439 Absolute maximum Change the off-state output voltage from 7 V to 5.5 V. 
ratings: ‘LS299 






Recommended operating |1. Change the maximum clock frequency from 35 MHz to 25 MHz two places. 

conditions: ‘LS299 . Change the minimum width of clock pulse for clock high from 20 ns to 30 ns two places. 
. Change the minimum width of clock pulse for clock low from 20 ns to 10 ns two places. 
. Change the minimum setup time for the select inputs from 10 ns to 35 ns two places. 


7-440 Electrical characteristics: |1. Change minimum Voy for Qa: or Qy: output from 2.7 V to 2.5 V for SN54LS299 only. 


‘LS299 . Change !cc typical value from 35 mA to 33 mA two places, and the maximum limit 
from 60 mA to 53 mA two places. 


Switching characteristics: | Change the limits column as shown, UNIT 
'LS299 MIN TYP MAX |UNIT 
5 


MHz 


22 


7-442 Electrical characteristics: | Add an additional line for Ij, for SO, S1: 


'S299 Clock or clear 


Any other 


7-443 ‘LS323 1. Seventh feature, change guaranteed shift (clock) frequency from 35 MHz to 25 MHz. 
2. Delete DESIGN GOAL note at bottom of page. 


7-444 Switching characteristics:|1. Change limits column to be: MIN TYP MAX 
’LS323 25 35 


Vcc = MAX, V,;=0.5V 


22 33 


26 39 


a 2. Delete DESIGN GOAL note at bottom of page. 


Entire data sheet: Delete completely. 
‘LS324 thru ‘LS327 


7-445 thru 
7-447 


7-450 Switching characteristics:} In the “FROM (INPUT)” column, change the first two entries from “0 thru 7” to 


‘LS348 (TIM 9908) “1 thru 7", 


7-460 thru 
7-466 


Entire data sheet: Delete completely. This product now being marketed exclusively by MOS Microprocessor 
‘LS362 (TIM9904) Division. 


7-467 thru 
7-470 


Entire data sheet: Delete completely. 
"LS363, 'LS364 
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7-473 


7-475 


7-476 


7-485 


7-494 


7-495 


7-497 


7-501 


7-505 


7-507 thru 


7-513 


7-514 


7-519 


REVISIONS TO THE FIRST AND SECOND PRINTINGS 


LOCATION: 
AFFECTED TYPES 


Schematics: ‘LS373 . Change title first block to EQUIVALENT OF DATA INPUTS. 
. In first block, replace “Reg” with ‘20 k2 NOM", and delete the two lines of type 
below the schematic. 
. Change title of middle block to EAUIVALENT OF ENABLE AND OUTPUT 
CONTROL INPUTS. 


Schematics: ‘LS374 . Delete entire block labeled EQUIVALENT OF OUTPUT CONTROL INPUT, 
. Change title of block labeled EQUIVALENT OF CLOCK INPUT to EQUIVALENT 
OF CLOCK AND OUTPUT CONTROL INPUTS. 


Recommended operating | 1. Change minimum data setup time from 0 ns to 5 ns two places. 
conditions: ‘LS373 . Change minimum data hold time from 10 ns to 20 ns two pltaces. 


‘S373, 'S374 Delete TENTATIVE DATA note at bottom of page. 


Switching characteristics:|1. Change the values for tp__y from data inputs from 5 ns to 7 ns typical, and from 9 ns to 
‘S373 12 ns maximum. 


2. Change the values for tpy,_ from data inputs from 9 ns to 7 ns typical, and from 13 ns to 





12 ns maximum. 





‘S473, 'S474 Delete the TENTATIVE DATA note at bottom of page. 


Functional block The line from C,, input is shown as an input to the NAND gate at the P output, but it 





diagram: ‘S381 should not be connected to this gate. 


Recommended operating |1. Change count frequency maximum limit for the B input from 20 MHz to 12.5 MHz 

conditions: ‘LS390, two places, 

‘LS393 . Change pulse width minimum limit for the B input high or low from 25 ns to 40 ns 
two places. 


Electrical characteristics: | 1. Change |,,y maximum limit for input A from 40 vA to 100 vA two places. 
‘LS390, ‘LS393 . Change |) maximum limit for input B from 80 BZA to 200 BA two places. 





Delete TENTATIVE DATA note at bottom of the page. 





Switching characteristics: 
‘LS390 


Change fmax for B input from 20 MHz to 12.5 MHz minimum, and from 30 MHz 
to 20 MHz typical. 











Delete TENTATIVE DATA note at bottom of the page. 





Recommended operating | 1. Change maximum clock frequency from 25 MHz to 30 MHz two places. 


conditions: ‘LS395A 2. Change minimum width of clock pulse from 25 ns to 16 ns two places. 






3. Replace line for setup time with two lines as shown: 


pin om max min om max [UNiT 
Setup time, high-level Load/shift input | 40 = =— of 40s 


Recommended operating | 1. Change minimum setup time (Data) from 20 to 25 ns two places. 
conditions: ‘LS398, 
*LS399 





















2. Change minimum setup time (Word select) from 25 to 45 ns two places. 














Electrical characteristics: 
SN54S412 


Entire data sheet: 
SN74LS424 (TIM8224) 


SN74S428 (TIM8228), 
SN74S438 (TIM8238) 





Change Voy minimum limit from 3.65 V to 3.4 V for SN54S412 only. 





Delete completely. 





Delete TENTATIVE DATA SHEET note at bottom of page. 







1. At the control bus, the bottom label inside the bracket (from pin 27), change I/OR to I/OW. 
2. Delete “SN74LS424" from CLOCK GENERATOR DRIVER block. Leave TIM 8224. 


Typical application 
data 
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REVISIONS TO THE FIRST AND SECOND PRINTINGS 


LOCATION: 
AFFECTED TYPES 


7-524 Electrical characteristics: | 1. Test conditions for Vj change I; = —1 mA to |) = —18 mA. 
‘LS490 2. Change |} maximum limit for clock input from 40 yA to 100 nA two places. 
Delete TENTATIVE DATA note at the bottom of the page. 
Next-to-last sentence of next-to-last paragraph should start, ‘‘Up to 128 of these... 


7-528 Recommended operating | For hold times change th(w) to th(p) and th(p) to thw). 
conditions: ‘LS670 


7-529 Electrical characteristics: | Test conditions for lj, add: V; =0.4 V. 
‘LS670 


8-7 Add an “A” suffix to each circuit type listed as shown below: 
54151A 
54LS73A 
54LS74A 
54LS76A 
54LS107A 
54LS109A 
54LS112A 
54LS113A 
54LS114A 
54LS160A 
54LS161A 
54LS162A 
54LS163A 
54LS169A 
54LS194A 
54LS195A 
54LS257A 
54LS258A 


Right-hand column: Delete 54LS124 and SN54LS168 
SN54LS124, SN54LS168 


Center column: Delete ‘“‘CMOS” and the subheadings and thirty type numbers that follow them. 
4000A thru 4050A 
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CHIP CARRIER MECHANICAL DATA 





FN plastic chip carrier package 


Each of these chip carrier packages consists of a circuit mounted on a Jead frame and encapsulated within an electrically 
nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and circuit 
performance characteristics remain stable when the devices are operated in high-humidity conditions. The packages are 
intended for surface mounting on solder lands on 0.050-inch centers. Leads require no additional cleaning or processing 
when used in soldered assembly. 


The following bipolar digital device families will be offered in these plastic chip carrier packages: Advanced Schottky 
and Advanced Low-Power Schottky, all bipolar PROMS, some Schottky and some Low-Power Schottky. 


Products in design will be offered in 44-lead (MSO07AB), 52-lead (MSOO7AC), and 68-lead (MSOO7AD) packages. 


FN PLASTIC CHIP CARRIER PACKAGE 
(28-terminal package shown) 


JEDEC 
OUTLINE 
DESIGNATION* 


NO. OF 
TERMINALS 


11,94 12,95 11,18 11,68 8,76 9,02 
(0.470) (0.510) (0.440) (0.460) {0.345} (0.355) 





20 9,40 10,41 8,64 9,14 6,35 6,48 
(0.370) (0.410) {0.340} (0.360) (0,250) (0.255) 


MSO07AA 


* All dimensions and notes for the specified JEDEC outline apply. 





INDEX CORNER 








INDEX DOT a 


SEATING PLANE 







4,45 (0.175) 
3,94 (0.155) 


















1,40 (0.055) 3,30 (0.130) _ 
0.89 (0.035) ° CORNERS 2,29 (0.090) 
1,40 (0.055) 1,02 (0.040) 
— eo SCORNERS = See 1,14 (0.045) 
30. 0,25 (0.010 1,14 (0.045) _, 
0,89 (0 1a; (0.070) in AEDs) 
—£.1,02 (0,040) 
= 0,25 (0.010) 
i 0,69 (0.027) 
= | MAX 
ey =n § a= 
= 0,33 (0.013)_# ' 
cae MIN 
cca 
peace 1,27 (0.050) 
= TP. 







Hy WU 


1,52 (0.060) 


7.14 (0.045) t { 


0,76 pose 
0,25 (0.010) 





NOTE: Ditnensions are in millimeters and (inches). 
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CHIP CARRIER MECHANICAL DATA 





FC and FD ceramic chip carrier packages 


Both versions of these hermetically sealed chip carrier packages have ceramic bases. The FC package has a single- 
layer base with a ceramic lid and glass seal. The FD package has a three-layer base with either a metal lid and braze 
seal or a ceramic lid and glass seal, at the option of Texas Instruments. 


The packages are intended for surface mounting on solder lands on 0.050-inch centers. Terminals require no additional 
cleaning or processing when used in soldered assembly. 


The full-military-temperature-range versions of the following bipolar digital device families will be offered in these 
or similar ceramic chip carrier packages: Advanced Low-Power Schottky, PROMs and RAMs, and certain memory 
support functions (i.e., ‘S225, 184A, 185, 284, 285 and ‘LS630). 


Products in design will be offered in 44-terminal (MSOO4CD), 52-terminal (MSQO4CE), 68-terminal (MSOO4CF), and 
84-terminal (MSOO04CG) packages. 


FC AND FD CERAMIC CHIP CARRIER PACKAGE 
(28-terminal package shown) 


CERAMIC CHIP CARRIERS 


JEDEC Meee 
OUTLINE B 
DESIGNATION* TERMINALS MAX MIN MAX 


8,687 9,093 | 7,798 9,093 
Meconee ae (0.342) _ (0.358) | (0.307) _ (0.358) 
11,227 11,633 | 10,312 11,633 
cieiehe 2B (0.442) _ (0.458) | (0.406) _(0.458) 





*AIl dimensions and notes for the specified JEDEC outline apply. 





0.51 (0.020) FC FD 
0.25 (0.010) 







1,40 (0.055) [ 


1,02 (0.040) 
1,14 (0.045) BS 


TOR 6 PLACES 


0,99 (0.039) ; t | | 2,54 (0.100) 
0,84 (0. 0.29 (0.0301 J f 1,27 (0.050) 1,63 (0.064) 





2,54 (0.100) 
1,63 (0.064) 





All dimensions are in millimeters and parenthetically in inches. 
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CHIP CARRIER TERMINAL ASSIGNMENT 
FOR ADVANCED NEW PRODUCTS 











‘ALS10, 
‘ALS11, ‘ALS20, 
‘ALSO1 ‘ALS04, ‘ALSO8, ‘ALS12, ‘ALS21, 

‘ALSOO “‘ALSO2 ‘ALSO3 ‘ALSO5 ‘ALSO9 ‘ALS15 ‘ALS22 
1. ne 1. ne 1. ne 1. IA ne 1. 1A Le snc 
2... ne 2. 1Y 2. nc 2. nec 2. nc 2. ne 2. ne 
3. 1A 3. nc 3. 1A 3. ne 3. 1A 3. ne 3. 1A 
4. 1B 4. 1A 4. 1B 4. 1Y 4. 1B 4. 1B 4. ne 
5. 1Y 5. 1B 5. 1Y 5. 2A 5. 1Y 5. 2A 5. 1B 
6. 2A 6. 2Y 6. 2A 6. 2Y 6. 2A 6. 2B G.--16 
7. 2B 7. 2A 7. 2B 7. 3A 7. 2B 7 2€ 7. 1D 
8. ne 8. ne 8. nc 8. ne 8. nc 8. ne 8. ne 
9, 2Y 9. 2B gf2Y 9. 3Y 9. 2Y 9. 2Y 9. 1Y 
10. GND 10. GND 10. GND 10. GND 10. GND 10. GND 10. GND 
The 2Y¥ 11. 3A 11. 3Y 11. ne 112-37 11. ne 11. ne 
12. ne 12. nec 12. ne 12. 4Y 12. nc 123 ¥ 12.. 2Y 
13. 3A 13. 3B 13. 3A 13. ne 13. 3A 13 ne 13. ne 
14. ne 14. nc. 14. nc 14. 4A 14. nc 14. nc 14. nc 
15. 3B 15. 3Y 15. 3B 15. SY 15. 3B 15. 3A 15. 2A 
16. 4Y 16. 4A 16. 4Y 16. 5A 16. 4Y 16. 3B 16. 2B 
17. ne 17. 4B 17. ne 17. 6Y 17. ne 17,-3C 17. 2€ 
18. 4A 18. ne 18. 4A 18. ne 18. 4A 18. 1Y 18. ne 
19. 4B 19. 4Y 19. 4B 19. GA 19. 4B 19. 1C 19. 2D 
20. Vcc 20. Vcc 20. Vcc 20. Vcc 20. Vcc 20. Vcc 20. Vcc 

‘ALS37, 
‘ALS27 ‘ALS28 ‘ALS30 ‘ALS32 ‘ALS33 ‘ALS38 ‘ALS40 
1. 1A- 1. ne 1. A 1. ne 1s fe 1. ne 1. ne 
2. ne Ze FY 2. B 2. nc 2. AY. 2. nc 2. ne 
oo ne 3. nc 3. nc 3. 1A 3. ne 3. 1A 3. 1A 
4. 1B 4. 1A 4.C 4. 1B 4. 1A 4. 1B 4. ne 
5. 2A 5. 1B 5. D 5. 1Y 5. 1B 5. 1Y 5. 1B 
6. 2B 6. 2Y 6.-E 6. 2A 6. 2Y 6. 2A 6. 1C 
7. 2C 7. 2A 7 ee si 7. 2B 7. 2A 7. 2B 7. 1D 
8. ne 8. nc 8. nc 8. ne 8. ne 8. nec 8. ne 
9. 2Y 9. 2B 9. nc 9. 2Y 9. 2B 9. 2Y 9. 1Y 
10. GND 10. GND 10. GND 10. GND 10. GND 10. GND 10. GND 
11. ne 11. 3A 11. ne 11. 3Y 11. 3A Tey 11. ne 
12. 3Y 12. ne 12. Y¥ 12. nec 12. ne 12. ne 12. 2Y 
13. ne 13. 3B 13. ne 13. 3A 13. 3B 13. 3A 13. ne 
14. nc 14. nc 14. nc 14. ne 14. ne 14. nc 14. ne 
15. 3A 15. 3Y 15. G 15. 3B 15. 3Y 15. 3B 15. 2A 
16. 3B 16. 4A 16. H 16. 4Y 16. 4A 16. 4Y 16. 2B 
17. 3C 17. 4B 17. ne 17. ne 17. 4B 17. ne 17. 2C 
18. 1Y 18. ne 18. ne 18. 4A 18. ne 18. 4A 18. nce 
19. 1C 19. 4Y 19. ne 19. 4B 19. 4Y 19. 4B 19. 2D 
20. Vcc 20. Vcc 20. Vcc 20. Vcc 20. Vcc 20. Vcc 20. Vcc 
ne — no Internal connection 
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CHIP CARRIER TERMINAL ASSIGNMENT 


FOR ADVANCED NEW PRODUCTS 


"ALS74 


11. 
12. 
13. 


14. 
15. 
16. 
U7: 
18. 


19. 
20. 


Soe ae 


nc 
1CLR 
1D 
ne 
1CLK 
1PRE 
10 
nc 

10 
GND 
20 
20 
ne 

ne 
2PRE 
2CLK 
2D 
ne 
2CLR 
Vcc 


‘ALS574 


OC 
1D 
2D 


3D 
4D 
5D 
6D 
7D 


8D 
GND 
CLK 
8Q 
7Q 


60 
50 
40 
30 
20 


10 
Vcc 


"ALS109 


ONHAR ON 


ne 
iCLR 
1J 
1K 
1CLK 
1PRE 
10 
nc 


10 


. GND 
11. 20 
12. 
13. 


14, 
15. 
16. 
17. 
18. 


19. 
20. 


20 
20 
ne 


nc__ 
2PRE 
2CLK 
2K 
2J 


2CLR 
VCC 


‘ALS576 
1. OC 


11. 
12. 
13. 


14. 
15. 
16. 
1d; 
18. 


19. 
20. 


CS ST Pe els 


1D 
2D 


3D 
4D 
5D 
6D 
7D 


nc — no internal connection 


"ALS112 


14. 
15. 
16. 
17, 
18. 


19. 
20. 


‘ALS580. 


10. 
11. 
12. 
13. 


14. 
15. 
16. 
17. 
18. 


19. 
20. 


SS ee ee 


ONAAER WN> 


1CLK 
1K 
1J 


ne 
1PRE 
10 
10 
nc 


20 


. GND 
11. 
12. 
13. 


20 
ne 
2PRE 
2J 
2K 
2CLK 
2CLR 
ne 


1CLR 
Vcc 


Oc 
1D 
2D 


3D 
4D 
SD 
6D 
7D 


‘ALS113 


11. 
12. 
13. 


14. 
15. 
16. 
17, 
18. 


19. 
20. 


BS 


ne 
1CLK 
ne 


1K 
1J 
1PRE 
10 
ne 

10 
GND 
20 
20 
nec 


2CLK 
Vcc 


‘ALS873 


— ead 


NNNNNN 
WPoene of 


NNN 
co “NO 


Se SO Oe Sey 


a ett = =f =|) = wo 
ONAARWN 


1CLR 
10C 
1D1 
1D2 


nec 
ne 

1D3 
1D4 
2D1 
2D2 
2D3 


2D4 
20C 
GND 
2CLR 
EN2C 
204 
203 


nc 
nec 

202 
201 
104 
103 
102 


101 
ENiIC 


Vcc 


‘ALS114 


14. 
15, 
16. 
17. 
18. 


19. 
20. 


SOO ee eS 


ne 
CLR 
ne 

1K 
J 
1PRE 
10 
nce 


10 


. GND 
11. 
12. 
13. 


20 
20 
nc 

nc 
2PRE 
2J 
2K 
ne 


CLK 
Vcc 


‘ALS874 


pa ee ee eee 
ow Oo or fh WP 


NNN = 
N= 00 


NN N 
or & 


NNN 
aon Oo 


OOO nN So ANS 


1CLR 
10C 
1D1 
1D2 


nc 

nc 

1D3 
1D4 
2D1 
2D2 
2D3 


. 2D4 
. 20C 
. GND 
. 2CLR 
. 2CLK 
. 204 
. 203 


nc 


. ne 

. 202 
. 2Q1 
. 104 
. 103 
. 102 


. 101 
. 1CLK 


- Vec 
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‘ALS133 


lh 
12. 
13. 


14. 
15. 
16. 
17. 
18. 


19. 
20. 


a OO fe SS 


A 
B 
ne 


Vcc 


‘ALS876 


a2 eee oe oe eS oe 
On om BW PN 


NONMONNYNNM = 
mhWwWN - OO 


NNN 
aon Oo 


Pe 2 Ol. PN Ss 


1 PFE 
10C 
1D1 
1D2 


ne 

ne 

1D3 
1D4 
2D1 
2D2 
2D3 


. 2D4 
5 266, 
. GND 
. 2PRE 
. 2CLK 
. 204 
. 203 


» We 

- nce 

. 202 
. 201 

. 104 
. 103 
. 102 
. 101 
. 1CLK 
- Vec 





‘ALS573 


11. 
V2; 
13. 


14. 
15. 
16. 
17. 
18. 


19. 
20. 


wee SS 


oc 
1D 
2D 


3D 
4D 
5D 
6D 
7D 


8D 
GND 
ENC 
80 
70 


60 
50 
40 
3Q 
20 


10 
Vcc 


‘ALS880 
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Oe ee 
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= Semnon aPwna 


—_— a ot et et lel 
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1PRE 
10C 
1D1 
1D2 


ne 

ne 

1D3 
1D4 
2D1 
2D2 
2D3 


2D4 
20C 
GND 
2PRE 
EN2C 
204 
203 
nc 

ne 
202 
201 
104 
103 
102 
101 
EN1C 
Vcc 
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- “AS804, 








‘AS805, 
‘AS800, ‘AS808, 

‘ALS1000 ‘ALS1002 ‘ALS1003 ‘ALS1020 ‘AS181 *AS802 ‘AS832 
1. one 1. nec 1. ne tone 1. BO 1. 1A 1. 1A 
2. ne 2. 1 2. nc 2. nc 2. AO 2. 2A 2. 1B 
3. 1A 3. ne 3. 1A 3. 1A 3. $3 3. 2B 3. 1 
4. 1B 4. 1A 4. 1B 4. nec mane 4. 2c 4. 2A 
5. 1Y 5. 1B 5. 1Y 5. 1B oer 5. 2D 5. 2B 
6. 2A 6. 1Y 6. 2A 6. 1C S 5 6. 3A 6. 2Y 
7. 28 7. 2A 7. 2B 7. 1D a - 7. 3B 7. 3A 
8. ne 8. ne 8. ne 8. ne 8. SO 8. 3C 8. 3B 
9, 2Y 9. 2B 9. 2Y 9. 1Y 9. Cn 9. 3D 9. 3Y 
10. GND 10. GND 10. GND 10. GND 10. M 10. GND 10. GND 
11. 3Y 11. 3A 11. 3Y 11. ne 11. FO 11. 3Z 11. 4Y 
12. nc 12. ne 12. ne 12... 2Y 12. F1 12. 3Y 12. 4A 
13. 3A 13. 3B 13. 3A 13. ne ge 13. 2Z 13. 4B 
14. nc 14. nc 14. ne 14. nc 14. GND 14. 2Y 14. 5Y 
15. 3B 15. 3Y 15. 3B 15. 2A 15. F3. 15, 12 15. 5A 
16. 4Y 16. 4A 16. 4Y 16. 2B 16. A=B 16. 1Y 16. 5B 
17. ne 17. 4B 17. ne 17. 2C 17. ne 17. 1B 17. 6Y 
18. 4A 18. nc 18. 4A 18. ne 18. nc 18. 1C 18. 6A 
19. 4B 19. 4Y 19. 4B 19. 2D 19. P | 19. 1D 19. 6B 
20. Vcc 20. Vcc 20. Vcc 20. Vcc 20. Cn+4 20. Vcc 20. Vcc 

21. G 

22. B3 

23. A3 

24. B2 

25. A2. 

26. B1 

27. Al 

- 28. Vcc 
ne — no Internal connection 
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‘AS857 
SO 
1A 
1B 
1Y 


ne 

nc 
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2B 
2Y 
3A 
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OO Se sO = 
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. TIC 
4Y 
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oe oo ee ee ee ee 
ONATRYN 


nc 
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Vcc 


NNN 
WN>O © 
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‘AS867, 
‘AS869 
SO 


ee) 


—_ —_ 

oh Pe OS OO. ae NS 
3 3 

aummoa32 3 
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. ENT 
. GND 
. RCO 
CiK 
QH 
QG 


=_— eat eb af = = — 
OnNOnAwWH 


nc 
ne 
. OF 
. QE 
. QD 
. Ac 
. OB 


NON = 
=S© 


NN NN 
oh WN 


. OA 
. ENP 
. Vee 


NNM N 
o~ oO 


ne — no internal connection 


‘AS870 


ed as oak ak ed) ea ~~ 
On aoaa&»rhW hd 


NONMWNY NN ND — 
GRONA=5 © 


NN NH 
ow O) 


OS BS Oe Pe S 


SO 
1A0 
1A1 
1A2 


nce 

nc 
1A3 
1R/W 
S2 
DQA1 
DQA2 


. DOA 
. DQA4 
. GND 
. DaBI 
. DOB2 
. DQB3 
. DaB4 


ne 


» ne 

. $3 

. 2R/W 
. 2A0 


2A1 
2A2 


. 2A3 
. $1 


- Vcc » 


‘AS87'1 
DA1 
DA2 
S16) 

1A0 


1A1 
1A2 
1A3 
1R/W 
$2 
QA1 
QA2 


SOS PO er 


—_ —_ 


OA3 
QA4 
GND 
DOQB1 
DQB2 
DOB3 
DQB4 


$3 
2R/W 
2A0 
2A1 
2A2 
2A3 
S1 


DA3 
DA4 


Vcc 


—_ = et = = = = 
Bo SO 


NNNNNN = 
WP ONS S&S 


NNN 
Nae 


‘AS873 
1. 1CLR 1. 
2. 10C 2. 
3. 1D1 3. 
4, 1D2 4. 
5. ne 5. 
6. nc 6. 
7. 1D3 7. 
8. 1D4 8. 
9, 2D1 9. 
10. 2D2 10. 
11. 2D3 11. 
12. 2D4 12. 
13. 20C 13. 
14. GND 14 
15. 2CLR 15. 
16. EN2C 16 
17. 204 17 
18. 203 18 
19. nc 19. 
20. nec 20 
21. 202 21 
22. 201 22 
23. 104 23 
24. 103 24 
25. 102 25 
26. 101 26 
27. EN1C 27 
28. Vcc 28 
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‘AS874 ‘AS876 
1CLR 1. 1PRE 
10¢ 2. 10C 
1D1 3. 101 
1D2 4. 1D2 
ne 5. ne 
ne 6. ne 
1D3 7. 1D3 
1D4 8. 1D4 
2D1 9. 2D1 
2D2 10. 2D2 
2D3 11. 2D3 
2D4 12. 2D4 
20C 13. 20C 

. GND 14. GND 
2TLR 15. 2PRE 

. 2CLK 16. 2CLK 

. 204 17. 204 

. 203 18. 203 
nc 19. nc 

. nc. 20. ne. 

. 202 21. 202 

. 201 22, 201 

. 104 23. 104 

. 103 24. 103 

. 102 25. 102 

. 101 26. 101 

. 1CLK 27. 1CLK 

- Vee 28. Vcc 








‘AS877 ‘AS880 
1. SO 1. 1PRE 
2. $1 2. 10C 
3. $2 3. 1D1 
4. DQA1 4. 1D2 
5. ne 5. ne 
6. ne 6. ne 
7. DQA2 7. 1D3 
8. DQA3 8. 1D4 
9. DOQA4 9. 2D1 
10. DQAS 10. 2D2 
11. DQAG6 11. 2D3 
12. DQA7 12. 2D4 
13. DQA8 13. 20C 
14. GND 14. GND 
15. O8 15. 2PRE 
16. DQB8 16. EN2C 
17. DQB7 17. 204 
18. DQOB6 18. 2603 
19. ne 19. ne 
20. ne 20. ne 
21. DQOB5 21. 202 
22. DQB4 22. 201 
23. DQB3 23. 104 
24. DQB2 24. 103 
25. DQB1 25. 102 
26. D1 26. 101 
27. CLK 27. ENIC 
28. Vcc 28. Vcc 


nc — no internal connection 
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‘AS881 ‘AS882 
1. BO 1. Cn 
2. AO 2. GO 
3. $3 3. PO 
4. ne 4. G1 
5. ne 5. ne 
6. $2 6. ne 
7. $1 7. Pi 
8. SO 8. Cnt+8 
9. Cn 9. G2 
10. M 10. P2 
11. Fo 11. G3 
12. F1 12. P3 
13. F2 13. Cn+16 
14. GND 14. GND 
15. F3 15. G4 
16. A=B 16. P4 
17. ne 17. G5 
18. ne 18. P5 
19. P 19. ne 
20. Cnt+4 20. ne 
21. G 21. Cnt+24 
22. B3 22. G6 
23. A3 23. P6 
24. B2 24. G7 
25. A2 25. P7 
26. B1 26. Cn+32 
27. Al 27. ne 
28. Vcc 28. Vcc 
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"AS885 ‘AS894 
M 1. SO 
P < Qin 2. $1 
P > Qin 3. $2 
Q7 4. $3 
nc 5. nec 
ne 6. ne 
O6 7. A 
Q5 8. B 
04 9.C 
Q3 10. D 
Q2 11. RI/LO 
Q1 12. CO/A! 
Qo 13. DO/BI 
GND 14. GND 
P > Qout 15. QD 
P < OQout 16. QC 
PO 17. QB 
P4 18. OA 
nc 19. ne 
ne 20. nc 
P2 21. AO/CI 
P3 22. BO/DI 
P4 23. LI/RO 
P5 24. OC 
P6 25. CLR 
P7 26. OV/Z 
LENC 27. CLK 
Vcc 28. Vcc 


N 
© * 
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The following is a list of Advanced Low-Power Schottky and Advanced Schottky products that have been identified 
for introduction in the near future. 


‘ALS86 

‘ALS138 
‘ALS139 
"ALS151 
‘ALS153 
‘ALS157 
‘ALS158 
"ALS160 
‘ALS161 
‘ALS162 
‘ALS163 
‘ALS168 
‘ALS169 
‘ALS174 
‘ALS175 
‘ALS190 
‘ALS191 
‘ALS192 
"ALS193 
‘ALS240 
‘ALS241 
‘ALS242 
"ALS243 
"ALS244 
‘ALS251 
"ALS253 
"ALS257 
"ALS258 
‘ALS259 
‘ALS273 
‘ALS299 
‘ALS323 
"ALS352 
‘ALS353 
"ALS465 
‘ALS466 
"ALS467 
‘ALS468 
‘ALS521 
‘ALS538 
"ALS539 
‘ALS540 
"ALS541 
‘ALS560 
‘ALS561 
“ALS568 
"ALS569 


Quad 2-input exclusive-OR gates 

3- to 8-line decoders/demultiplexers 

Dual 2- to 4-line decoders/multiplexers 

1- of 8-line data selectors/multiplexers 

Dual 1- of 4-line data selectors/multiplexers 

Quad 1- of 2-line data selectors/multiplexers 

Quad 1- of 2-line data selectors/multiplexers 
Synchronous 4-bit counters, decade, direct clear 
Synchronous 4-bit counters, binary, direct clear 
Fully synchronous 4-bit counters, decade 

Fully synchronous 4-bit counters, binary 
Synchronous 4-bit up/down counters, decade 
Synchronous 4-bit up/down counters, binary 

Hex D-type flip-flops 

Quad D-type flip-flops 

Synchronous 4-bit up/down counters, decade 
Synchronous 4-bit up/down counters, binary 
Synchronous 4-bit up/down counters, decade 
Synchronous 4-bit up/down counters, binary 

Octal inverting bus-line drivers 

Octal bus-line drivers 

Quad inverting bus transceivers 

Quad bus transceivers 

Octal bus-line drivers 

1- of 8-line data selectors/multiplexers, 3-state 

Dual 1- of 4-line data selectors/multiplexers, 3-state 
Quad 1- of 2-line data selectors/multiplexers, 3-state 
Quad 1- of 2-line data selectors/multiplexers, 3-state 
8-bit addressable latches 

Octal D-type flip-flops 

Octal shift/storage registers, 3-state 

Octal shift/storage registers, sync. clear, 3-state 
Dual 4- to 1-line inverting data selectors/multiplexers 
Dual 4- to 1-line data selectors/multiplexers, 3-state, inverting 
Octal buffers, 3-state 

Octal buffers, inverting, 3-state 

Octal buffers, 3-state 

Octal buffers, inverting, 3-state 

Octal comparators 

1- of 8-line decoders, 3-state 

Dual 1- of 4-line decoders, 3-state 

Octal inverting bus-line drivers, 3-state 

Octal bus-line drivers, 3-state 

4-bit decade counters, 3-state 

4-bit binary counters, 3-state 

4-bit decade up/down counters, 3-state 

4-bit binary up/down counters, 3-state 
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‘ALS620 
‘ALS621 
‘ALS622 
"ALS623 
"ALS632 
‘ALS638 
‘ALS639 
‘ALS640 
‘ALS641 
"ALS642 
‘ALS643 
‘ALS644 
‘ALS645 
‘ALS857 
‘ALS1008 
"ALS1010 
‘ALS1011 
‘ALS1032 
‘ALS1240 
"ALS1241 
‘ALS1242 
‘ALS1243 
‘ALS1244 
"ALS1616 
‘ALS1620 
‘ALS1621 
‘ALS1622 
"ALS1623 
‘ALS1638 
‘ALS1639 
‘ALS1640 
‘ALS1641 
"ALS1642 
"ALS1643 
‘ALS1644 
‘ALS1645 
‘AS74 
‘AS109 
"AS112 
‘AS113 
‘AS114 
‘AS151 
"AS153 
‘AS160 
‘AS161 
‘AS 162 
‘AS163 
‘AS 168 
‘AS 169 
‘AS174 


Inverting octal bus transceivers, dual enable, 3-state 
Octal bus transceivers, dual enable, open-collector 
Inverting octal bus transceivers, dual enable, open-collector 
Octal bus transceivers, dual enable, 3-state 

32-bit error detection and correction circuits with internal diagnostics 
Inverting octal bus transceivers, 3-state and open-collector 
Octal bus transceivers, 3-state and open-collector 
Inverting octal bus transceivers, 3-state 

Octal bus transceivers, open-collector 

Inverting octal bus transceivers, open-collector 
Inverting/true octal bus transceivers, 3-state 
Inverting/true octal bus transceivers, open-collector 
Octal bus transceivers, 3-state 

6-line universal multiplexers, 3-state 

Quad 2-input AND gates 

Triple 3-input NAND gates 

Triple 3-input NAND gates 

Quad 2-input OR gates 

Low-power ‘ALS240 

Low-power ’ALS241 

Low-power ‘ALS242 

Low-power ‘ALS243 

Low-power ’ALS244 

16-by-16 parallel multipliers 

Low-power ’ALS620 

Low-power ’ALS621 

Low-power 'ALS622 

Low-power ‘ALS623 

Low-power ’ALS638 

Low-power 'ALS639 

Low-power ‘ALS640 

Low-power ‘ALS641 

Low-power ‘ALS642 

Low-power ‘ALS643 

Low-power ‘ALS644 

Low-power ‘ALS645 

Dual D-type flip-flops 

Dual J-K flip-flops 

Dual J-K flip-flops 

Dual J-K flip-flops 

Dual J-K flip-flops 

1- of 8-line data selectors/multiplexers 

Dual 1- of 4-line data selectors/multiplexers 
Synchronous 4-bit counters, decade, direct clear 
Synchronous 4-bit counters, binary, direct clear 
Fully synchronous 4-bit counters, decade 

Fully synchronous 4-bit counters, binary 
Synchronous 4-bit up/down counters, decade 
Synchronous 4-bit up/down counters, binary 

Hex D-type flip-flops 
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‘AS175 Quad D-type flip-flops 
"AS240 Inverting octal bus-line drivers, 3-state 
‘AS241 Octal bus-line drivers, 3-state 
‘AS242 Quad inverting bus transceivers 
‘AS243 Quad bus transceivers 
"AS244 Octa! bus-line drivers, 3-state 
‘AS251 1- of 8-line data selector/multiplexer, 3-state 
'AS253 Dual 1- of 4-line data selectors/multiplexers, 3-state 
‘AS280 9-bit odd/even parity generators/checkers 
‘AS373 Octal transparent latches, 3-state 
’AS374 Octal D-type flip-flops, 3-state 
‘AS533 Octal inverting transparent latches, 3-state 
‘AS534 Octal inverting transparent flip-flops, 3-state 
‘AS573 Octal transparent latches, 3-state 
‘AS574 Octal D-type edge-triggered flip-flops, 3-state 
‘AS576 Octal inverting D-type edge-triggered flip-flops, 3-state 
‘AS580 Octal inverting transparent latches, 3-state 
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CANADA: Ottawa, 436 McClaren St.. Ottawa. Canada. 
K2POM8, (613) 233-1177: Richmond Hill, 280 Centre St. E.. 
Richmond Hill L401B1. Ontario. Canada, 416) 884-9181: St. 
Laurent, Ville St. Laurent Quebec. 9460 Trans Canada Hwy.. 
St. Laurent. Quebec. Canada H4S1R7. (514) 334-3635. K 


MEXICO, Texas Instruments de Mexico S.A: Poniente 116 
#489, Col. Industrial Vallejo. Mexico City 15. D.F., Mexico. 
905-567-9200. 


NETHERLANDS, Texas Instruments Holland BV: Laan Van de 
Helende Meesters 421 A, PO. Box 283, 1180 AG Amstel- 
veen, Holland, 020-473391. 


NORWAY, Texas Instruments A/S: Ryensvingen 15. Oslo 6, 
Norway, 02-689487. 


PORTUGAL, Texas Instruments Equipamento Electronico 
LDA: Rua Eng. Frederico Ulrich. 2650 Moreira Da Maia, 
Douro, Portugat, 948-1003. 


SINGAPORE, Texas Instruments Asia Ltd: PO. Box 2093, 
990 Bendemeer Rd.. Singapore t, Republic of Singapore. 
65-2581122. 


SPAIN, Texas Instruments Espana S.A: Balmes 89. 12 Barce- 
lona 12, Spain. 


SWEDEN, Texas Instruments International Trade Corporation 
(Sverigefilialen): Norra Hannvagen 3, Fack S-100 54 Stock- 
holm 39, Sweden, 08-235480. 


TAIWAN, Texas Instruments Taiwan Ltd: 10th floor, Fu Shing 
Bldg.. 71 Sung-Kiang Rd.. Taipei, Taiwan, Republic of 
China. 


UNITED KINGDOM, Texas Instruments Ltd: Manton Lane, 
Bedford, England MK417PU, 0234-67466. E 
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